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INTRODUCTION
Forests are one of Mississippi's most important natural reAbout 54 percent of the land in the State or 16-1/2 million
acres are devoted to forests. About 14 percent of the annual income
in Mississippi is derived from forest products.
Forests and related
activities also contribute approximately 13.3 percent of the tax paid
into the State Treasury.
It is estimated that the average annual income from farm woodlands alone amounted to $16,890,000 during the
period from 1941 to 1944.
However, there are a great many farm
forestry problems and thus a dire need for better woodland managesources.

ment throughout

Mississippi.

There are many evidences of existing problems and the need for
better forestry practices.
One of these is the fact that abuu*^ ^.700,000
acres of forest land have burned, on the average, each year for the
past 5 years. Another obvious condition is that only a very small
percentage of farmers thin their forests or make improvement or
liberation cuttings, nor do they harvest only the timber that is ready
In too many cases no cutting is done for several years
to harvest.
and then everything is cut. In other words, clear cutting is too generally practiced.
Other unsatisfactory practices could be mentioned
but the fact that the average annual growth per acre is only about
100 board feet is evidence enough that better practices are needed.
Forestry specialists estimate that the average production per acre
per year of Mississippi's forests should be 300 board feet or better
with the use of good forestry practices.

Through chemical and other research, many new wood products
and uses of forest products are being found each year. Many of
these products are necessary and some are indispensible in everyday
life.
Thus, forests are becoming, from day to day, increasingly important.

With the realization, by agricultural leaders and farmers, of
these facts, viz., that forests provide a good part of the farm income,
that forest products are becoming more important, and that farm
woodlands could be made to provide a much greater income, there has
been an increasing demand for information on this subject. The
amount of experimental information on farm forestry is somewhat
limited, especially in Mississippi, when compared to some other agriHowever, an attempt is made in this bulletin to
cultural products.
bring together results of many experiments and other information
available that seem applicable to Mississippi conditions and condense it as much as possible and yet cover the subject of forestry so
far as it relates to farm woodlands and practices.
It is hoped that this information will be helpful to agricultural
leaders in directing and teaching farmers and farm boys to use better
forestry practices, thereby increasing their farm income.
Reference: Report of Mississippi State Forest Service in cooperation with
United States Forest Service, "What the Forest and Forest Industries Mean to
Mississippi," Jackson, Mississippi, 1945.
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I

FOREST ECONOMY OF MISSISSIPPI
This first section is written with the view of giving the technical
agriculture workers in Mississippi a clearer insight of the importance
of forestry in the State.
The discussion on economic importance
was taken largely from an article by the Mississippi Forest and
Chemurgic Association.

ECONOMIC IMPORTANCE
Mississippi's first principal industry was that of manufacturing
forest products.
As a foundation of industry and as a source of employment of our people, timber has continued to hold this foremost
place to this day.
In 1944, the sale value of finished forest products
in Mississippi was $137,025,852, as revealed by the State Tax Commission.
During this period some 60,000 Mississippians were employed as industrial workers and many more thousands as woods and

maintenance crews.

TIMBER A MAJOR SOURCE OF INCOME TO THE RAILROADS
Most of the railroads in Mississippi were built primarily for the
moving of timber products, many are still dependent to a great extent
on timber movements and some could not exist were it not for the
revenues they receive from this source.
The Interstate Commerce Commission records show that the
class-one railroads operating in Mississippi originated in carload lots
11,149,230 tons of revenue forest products in the years of 1943 and
1944.
This tonnage amounted to 45 percent of the total tonnage
originated by these roads during this 24-month period.
According to records of the Mississippi Public Service Commission, all railroads operating in Mississippi in 1944 originated
in carload lots 6,079,050 tons of revenue forest products, which
amounts to 47 percent of all carlot tonnage originating in the State
in 1944.

TIMBER CONTRIBUTES TO SUPPORT OF MANY OTHER
BUSINESS ENTERPRISES
Truck, automobile and gas businesses supported by timber operations contribute millions of dollars to our State, County, and City
Governments and furnish employment to many thousands of our
citizens.
Some operators and tax authorities state that the taxing
units of the State receive more revenue from the automotive business
engaged in timber operations than that received from the railroads'
timber business.
The State-wide distribution of forest income makes the most
useful, versatile and stabilizing factors of the many manufacturinjr
pursuits of the State.

TIMBER AS

A TAXPAYER

How timber taxes affect the State Treasury, As revealed by the
Manufacturers' Tax Division of the State Tax Commission the sales
value of finished forest products manufactured in Mississippi from

8
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June 1, 1943, to December 31, 1944, a period of 19 months, was
$216,957,608 or an average of $11,418,822 each month. This new
money coming direct from the State's forests is worth millions to the
State annually in the form of manufacturing and income taxes.
During the past 41/2 years, Mississippi has produced approximately 2,400,000,000 feet of forest products annually and information
collected indicated that each thousand feet manufactured incurred a
labor and handling cost of $40, which presents an annual payroll
of some $96,000,000.

From a sales tax standpoint, if this payroll were spent one time
would net the State $1,920,000. If it were spent four times, which
seems to be the approximate turnover, it would net the State
$7,680,000 in sales tax alone.
To be safe in the calculation, it might
be said that if half of the transaction of money spent is on items which
carry no sales tax, there would still be an annual sales tax revenue
it

to the State of $3,840,000.

Timber operation taxes

collected in 1944

by State Tax Commission

Sales tax on labor earnings, turnover
Manufacturers tax of 1/4 of 1 percent
Severance tax
Income tax on forests products

Manulacturers

$3,840,000
342,564
250,242
2,155,239

Total

$6,588,045

Other taxes collected on timber operations of which definite

amounts are
above, are:

unknown but considered

'to

equal or surpass those cited

JOBBERS AND WHOLESALERS TAX 1/8 OF 1 PERCENT.
RETAIL SALES TAX ON FOREST PRODUCTS 2 PERCENT.
INDIVIDUAL INCOME TAX EARNED FROM TIMBER
OPERATIONS.
TAXES COLLECTED FROM RAILROADS IN PROPORTION
FOR TONNAGE OF FOREST PRODUCTS MOVED.
PRIVILEGE TAX ON WOOD USING PLANTS.
ADVALOREM TAX ON PLANTS AND INVENTORY
STOCKS.

TAX ON TRUCKS, CARS AND MOTOR EQUIPMENT IN
TIMBER OPERATIONS.
The farm woodlands play an

important part in the over-all
in the following paragraph:
According to the 1940 census about 54 percent of the total land,
or 16,500,000 acres, was devoted to forest. The same census shows
that of this acreage, farmers ow^ned 6,068,000 acres. A more recent
survey of forest ownership in the South, including Mississippi, shows
farm ownership to be approximately 10,000,000 acres.
The Severance Tax Division of the State Tax Commission estimates that 80 percent of the total State production of forest products
during the period 1941-1945 came from farm woodlands. On this
basis, and using the 2,400,000,000 board feet annual cut production
figures for Mississippi for that period, the farmers produced
forest economy

Mississippi as

is

all

shown

FARM FORESTRY
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1,920,000,000 board feet of forest products each year
1944.

9

from 1941

to

If it had been possible for all the farmers to deliver these forest
products to the rail head, the average price received v^ould have been
about $20 per thousand in the log or a total of $38,400,000 annually.
It is estimated that 80 percent of the farmers sold their timber on the
stump at an average price of $6 per thousand or a total of $9,210,000.
The remaining 20 percent delivered their products to the market and
at an estimated price of $20 per thousand, or a total of about
Adding these two figures together the farmers of Mis$7,680,000.
sissippi have received approximately $16,890,000 annually from 1941
to 1945 for forest products.
Whereas, as already stated, they might
have received over $38,000,000 if all of them could have delivered
their products to the market. It should be pointed out that the 20 percent who delivered their products to market received more than 80
percent as much for their products as the remaining 80 percent of the
farmers received for theirs on the stump. Of course, it may not be
possible for all farmers to deliver their forest products to the market
but the difference in the prices is certainly an incentive for them to
make every effort possible to do this.

EMPLOYMENT
The forests provide, directly and indirectly, employment for a
large percentage of the people in Mississippi who are employed, especially in the industrial groups.
According to the 1945 report of the
State Forest Service in cooperation with the U. S. Forest Service,
55,000 people are employed in the woods and plants manufacturing
forest products.
The report further shows that 11 people are employed in the woods and forest industry for each 5 people employed
by transportation, 5 in construction, and 15 in all other manufacturing.
In other words, for each 11 people employed in woods and forest
industry there are 25 employed in transportation, construction, and
all other manufacturing.
According to the Southern Forest Experiment Station, approximately 61 acres of forest land will provide full-time employment for
one person. This includes forest management, fire protection, cutOn this
ting, loading, and hauling, as well as milling of all products.
basis, Mississippi's 16,500,000 acres of forest land would provide
Mississippi has, acfull-time employment for over 254,000 men.
cording to 1940 U. S. Census, 291,092 farm operators (all nationalities).
Assuming that these operators could spare only one-fourth
of their time for forest work, this number would be equivalent to
72,773 full-time workers in the forests. Thus, it can be seen that
a very large number of additional workers could be employed in
In order to put all of the Mississippi
Mississippi in the forests alone.
forests under proper management and supervision, it would require
a detailed and thorough educational program which would necessitate
the employment of a large number of technical workers in the educational field, such as farm forester's supervisors, educational instructors in public schools, etc.
The forest is certainly one of Mississippi's most important na-

10
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Up to the present time the subject of forestry has
been sadly neglected in our educational program in Mississippi. It
is imperative that steps be taken to conserve this resource to the
maximum and at the same time increase the annual income from
forests through better forestry practices.
tural resources.

(1) 1945 Annual Report of State Forest Service, Jackson, MissisArrricultural Census, first series, Mississippi, U. S. Department of
Agriculture, Washington, D. C, 1940. (3) Leaflet by Mississippi Forest and
Chemurgic Association, Jackson, Mississippi, January, 1946.

References:

sippi.

(2)

PART

II

KINDS OF TREES IN MISSISSIPPI
CONIFERS

(Needle-mce)

The various pines and other conifers are very important in
Mississippi.
Some species of pine are found growing in every county
in the hill section of the State.
Cypress is found in the delta section
with bottomland hardwoods.
These trees are listed below according to their importance, along
with the principal uses of each tree.
Best Species Group

COMMON USES

KIND
Longleaf

pme

Construction, piling,
piilpwood and ties.

<

Slash pine

Same

Shortleaf

Construction,

and

poles,

naval storei,

as longleaf.
poles,

plUnf,

pulpwood

ties.

Loblolly

Same

Cypress

Construction, shingles,
uses where durability

as shortleaf.

boats and other
important.

Is

Cabinet work, fence posts and poles.

Red Cedar

Poorest Species Group

COMMON USES

KIND
Bpruce pine
(Other common names, turkey,
black and cedar pine)

Pulpwood and lumber to some extent.

HARDWOODS
Space will not permit a detailed description of all the hardwoods
Therefore, the more common and important species
in Mississippi.
from the standpoint of use only are listed below and opposite each
specie is shown some of the most common and important uses of
these trees.
These species are listed in groups according to quality or importance mainly as they occur in the delta section of Mississippi but they
would be grouped similarly for the hill section.

FARM FORESTRY
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Best Species Group

COMMON USES

KIND
Bottomland red oak

Lumber and

ties.

Willow oak

Lumber and

tight cooperage.

Water oak

Lumber.

Cherry bark oak

Lumber,

Cow oak (Swamp

chestnut oak)

ties.

Lumber, tight cooperage and railroad and
heavy structural material.

Water oak

Cooperage and lumber.

Post oak

Lumber and

White ash

Lumber, specialties such as vehicle stock
and athletic goods, also slack cooperage.

Green ash

Same

Sweetgum

Lumber

posts.

as white ash.
for

interior

v'ork, furniture,

Persimmon

cabinet

furnishings,

auto bodies,

etc.

Shuttle blocks, golf club heads and
novelties.

Dogwood

Shuttle and novelty stock.

Mulberry

Fenge

Black walnut

posts.

Lumber
work,

for

interior

furnishings, cabinet

etc.

Intermediate Species Group

COMMON USES

KIND
Overcup oak

White elm

Lumber
Slack

cooperage,

barrel

crating,

hoops

and lumber

Winged elm

Lumber
Same as white

Hackberry

Slack

Willow

Red maple

Lumber for boxes,
Lumber and slack

Sweet pecan

Used for furniture and baseball

Bitter pecan

About same as for sweet gum.

Hickories

Thick lumber and dimension stock, vehicl*
spoke and handle stock.

Honey

Lumber for cheap furniture, auto bodies,
ties and posts.
Lumber for interior furnishings, furniture,
boxes and crate stock, and slack cooperage.
Lumber for furniture stock and ties.
Lumber for wagon boxes, crating and

Rock elm

locust

Sycamore

gum
Swamp Cottonwood
Black

elm.

cooperage, principally,
furniture and crating.
crating,

also

and pulpwood.

cooperage.
bats.

furniture.

Cottonwood (Southern)

Same

as

cheap

swamp cottonwood

above.

12
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Poorest Species Group

COMMON USES

KIND
Used

Boxelder

for slack
crate stock.

Planer tree

Same

cooperage,

boxes,

and

as for elm.

Detailed descriptions of all the most common forest trees of
Mississippi may be found in Extension Bulletin No. 32, "Forest Trees
This bulletin may be secured from the Mississippi
of Mississippi."
Extension Service, State College, Mississippi.
References:
(1) Occasional Paper No. 27, "The Trees of the Bottomlands of the
Mississippi River Delta Region," pp. 16 to 29, Southern Forest Experiment Station,
New Orleans, Louisiana. (2) Leaflet, "Improvement Cuttings in the Bottomland
Hardwood Forests in Mississippi," Southern Forest Experiment Station, New Orleans,
Louisiana. Reprint from "Southern Lumberman." December, 1940.
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III

SOME PRINCIPLES OF FARM WOODLAND MANAGEMENT
A few years ago farm woodlands were considered as so much
poor pasture or waste land. More recently they have been used as
a source of income for the payment of taxes on the farm, and many
farmers are using them as a reliable "cash crop" in addition. Except
in unusual cases farm woodlands will, undoubtedly, never provide the
major source of farm income in the Delta and Prairie Counties, but
in other parts of the State some are already providing the major
source of farm income and with proper timber management this may
be brought about in many of the counties of the State. The proper
increase in the yearly production income may provide a very real
source of off-season employment as well.
With so many farmers really interested in the proper handling
of their woodlands, it will be desirable to review the more important
principles of good timber management and to assist farmers whenever
possible to set up a desirable plan of management.
Although the
woodland has great financial possibilities, farmers should at the same
time realize that it is impossible to change a badly mismanaged and
practically worthless timber stand into a highly productive one overnight, just as it is impossible to change a worn out and badly eroded
field into a highly productive one in a few months.
The principal
topics discussed below on this subject of farm woodland management
are: (1) Improvement cuttings, which includes (a) liberation cut(b) thinning, and (c) pruning; (2) harvest cutting, which
includes discussions on (a) selective cutting (individual tree and
group selection), (b) seed tree method and (c) clear cutting method
with natural and artificial reproduction.

tings,

IMPROVEMENT CUTTINGS

An ''improvement cutting," as the name implies, is the cutting of
timber in a forest or woodland for the purpose of improving the conWhen it involves the freeing
dition and composition of the stand.
of young, desirable growth from competition with "wolf" trees or
and when it is made in
immature stands for the purpose of increasing the growth of the

cull trees, it is called a liberation cutting,

trees that are left,

it is

called thinning.

LIBERATION CUTTINGS
Practically all woodlands contain from a few to a large number
of low quality or practically worthless trees, usually called "wolf"
trees or cull trees, as a result of past cutting practices whereby each
time a stand is cut over, the better trees are usually removed and no effort is made to get rid of the ones that have little value. Before any
serious attempt is made to manage such a stand, these low quality and
worthless trees should be removed if they have any value, or girdled if
valueless. Very crooked, very limby, rotten, and other cull trees may
reduce the effective growing area of a woodland by one-half or more,
and attempting to grow a crop of timber on such areas is very similar
to an attempt to grow a good crop of corn in an uncultivated field the
yield in both cases will be inversely proportional to the number of
:

14

MISSISSIPPI AGRICULTURAL

—

432

Trees marked with X are to be harvested In this Improvement thinning cutting and sold
Trees with band were left to produce better grades of sawlogs, poles and piling for futur*
Tops left after loggings were used for pulpwood and fuel wood.

FIGURE 2
as sawlogs.
sales.
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weeds present. Girdling of these trees by cutting the through bark and
cambium layer (if unmerchantable), of course, costs money or effort.
However, studies made by the Southern Forest Experiment Station
have indicated that increased growth on the reserved trees as a result
of girdling the w^orthless trees, will usually more than pay for the
operation within a 5-year period.
Even in mature stands that are to
be cut selectively, the first cutting which takes out the low quality
and worthless trees may be considered an improvement cutting, even
though 40 percent of the total volume of the stand is removed.
As pointed out in Part VII of this bulletin in the Fuel Wood
Section, this type timber may be used for fuel wood and the cuttings
made as the need arises for such products. More time may be required to make improvement cuttings in this way, but certainly it
would be a dual purpose cutting in that at the same time improvement
cuttings are made, farm needs are being fulfilled and a waste of
timber is also prevented.
The maximum possible growth and profit from the management
of timberlands are not possible except through improvement cuttings
of the proper intensity made at the proper times in the life of the
stand.

In some cases a part of such cuttings may be used for crossties,
If the owner is not
or sawlogs if the timber is of sufficient quality.
equipped to make his own improvement cuttings, he can mark the
trees to be cut and sell by contract to the highest bidder even though
the trees might be small.

THINNING
In order to grow tall, straight trees, it is necessary that they be
Otherwise, they will develop heavy side limbs
close together.
and short boles or trunks. Competition for light forces height
growth, and prevents the over-development of side limbs. As height
increases, the lower limbs die, and fall off or break off from the effect
This results in earlier growof the wind or other mechanical forces.
ing of knot-free lumber.

grown

Crowding, in time, works to the harm of the trees in that root
competition for water and minerals and crown competition for
light, as the tree increases in size, reduces the percentage of tree in
live crown, thereby lowering the food manufacturing part of the tree.
This causes the tree to slow down in growth in proportion to crown
reduction, the crown being the upper part of a tree including the
branches with their foliage. The trees thus reach a point where naThis point
tural mortality off -sets the increase in volume per acre.
is known as stand stagnation and is the time for a thinning, which
by reducing competition and affording more growing space, will
This, in part, is brought
increase the growth of the remaining trees.
about by increased development of the crowns of crop trees. No
other thinning will be needed until the crowns of crop trees once more
become crowded and begin to interlace with each other.

:
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stand of young longleaf pine in need of thinning.

permitted to take its own course, competition will be so
keen that a percentage of the trees will die annually. This is an economic waste because by thinning at the right time, all the trees that will
eventually drop out and be wasted can be utilized for fuelwood, pulpwood, small sawlogs, and small poles. The net result being that the
final crop will be 60 to 120 trees, 16 to 24 inches in diameter, in both
The difference is that by proper thinning the trees can be
cases.
grown to that size in anywhere from 10 to 30 years sooner than by
natural thinning, and a cash return from each thinning made for the
owner instead of being wasted otherwise.
If nalux e is

A

study in thinning is underway at the Crossett Experiment StaArkansas, with a stand of loblolly pines. At the beginning of the test the trees were 40 years of age and there was an
average of 40C trees per acre. The trees had been stagnated for
nearly 20 years, showing very little net increase (0.01 cord per acre
The small growth o the living trees was practically
year, 1939).
wiped out, on an acre basis, by th' annual loss in trees dying out from
overcrowding. To try to find out how many trees should be removed, five 1-acre plots were cut over, each one heavier than the
former. One acre of trees (400 per acre) were left unthinned as a
check plot. The results of this thinning one year afterwards is
tion, Crossf'tt.

i

shown below

FARM FORESTRY
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Results of thinning loblolly pines, Crossett, Arkansas

Number
Plot

IN MISSISSIPPI

number

of trees left

per acre
200
100
70
40

1

2
3
4
5

Net 'growth per acre per year
one year after thinning
0.97
0.45
0.38
0.31

cords
cords
cords
cords

Cut to 7" diameter limit
with seed trees

Uncut

6

plots

—400

0.04 cords
0.01 cords

Glancing at the above results it might appear that removing 200
trees per acre and leaving 200 crop trees per acre v^as by far the
This is true for the first year and maybe for the first
best method.
2 years; however, several factors enter the picture at this point.
After 2 or 3 years the stands with 100, 70, and 40 cash trees per acre
left, showed a rapid increase in their net growth per acre over that
of 0.45, 0.38, and 0.31 cords per acre per year, as shown above for the
first year, while the net increase per acre of the plot with 200 trees
increased very little above its first year net of 0.97 cords per acre.
By the end of the third year after thinning, the first plot with 200
trees per acre was ready for another thinning because the crowns
had grown together again, forming a closed canopy. The stands of
100 trees per acre probably will not have to be thinned for 5 years
after the original thinning, while the 70 and 40 trees per acre will
probably need no more thinning, reaching financial maturity without
becoming too crowded again.

Studying these results it would appear that if a farmer had a
similar stand of trees he would have to decide several things before
cutting any trees: First, would he like to have an income from his
timber at short intervals of say 2 to 4 years and get the maximum
production from his land? Second, does he have to have more money
Third,
at the time of harvest than a light thinning would provide?
can he wait 5 to 10 or 15 years until the next timber harvest? If his
decision is the first, then he would leave (in a stand of the same conIf his
ditions as described above) between 150 to 200 trees per acre.
decision is either of the last two, then he can remove more trees, leaving 40 to 100 trees per acre, depending on how long he wants to wait
It is taken for granted here that 200 trees per
for the next harvest.
acre was the maximum number and 40 the minimum number to be left.

Farm woodland owners should, therefore, plan to start thinning
dense stands as soon as the trees become merchantable (at fuel wood
or pulpwood size) and should make repeated light thinnings in order
At the same time as many
to prevent slowing up of the growth rate.
trees as will grow satisfactorily should be carried on each acre.
Spacing of trees left. One rule of thumb for spacing of trees
add four to the number of inches which the diameter of the tree
measures at breast height and use this number in feet for the spacing
Example For a 5-inch tree add 4 to 5 which equals 9 thus
of trees.
5-inch trees should be spaced about 9 feet apart. Likewise, 7-inch
is to

:

;
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trees should be 11 feet apart, and so on.
This will usually give a
crown space of an opening between any two trees as wide as the crown
itself.
The crop trees left will then grow at a more or less constant
rate until the crowns of adjoining trees begin to interlock.
The stand
then is ready for the next harvest cutting. On pines this may mean a
harvest cutting every 4 to 8 years.

Careful pulpwood thinning may be made at any time of the year
although winter cutting is the safest to protect remaining trees from
insect

damage.
Article by R. R. Reynolds. Southern Forest Experiment Station,
Principles of Farm Woodland Management," New Orleans, Louisiana,

Reference:

"Some
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cords of pulpwood were harvested ad twenty cords per acre left
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As a further help in arriving at the desirable number of trees
per acre, table 2, below, might be helpful.
Table

2.

Number

of trees per acre 3.6 inches

Age

i/

Trees per acre, by site index

years
20
30
40
50
60
70
80

and more in diameter, Louisiana

r

70 2/

SflTaT

810

710
437
240
181
164
154
146

289
219
198
.....186

176

90 2/

100 2/

630
373
205
155
140

560"

131
124

333
183
138
125
117
111

1/
Forestry Bulletin No. 51, "Yield of Even-aged Stands of Loblolly Pines in
Northern Louisiana," by Walter H. Meyer, Yale University, School of Forestry,
page 8.
2/
Site index is the average height of a stand of timber at 50 years of age.

The Southern Forest Experiment Station makes the following
suggestions concerning thinning technique:
Stands to be thinned should be marked in advance of cutting.
When the number of trees to be cut is about the same as, or greater
Dry paint or chalk
than, the number to be left, mark those to be left.
Where the
in a bag or sack, whitewash, or liquid paint can be used.
1/
Occasional Paper No. 35, "Thinning Loblolly Pine in Even- Aged Stands,"
Southern Forest Experiment Station, New Orleans, Louisiana, September, 1934.
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mark them rather than those to
remain. Be sure an owner does not mark one stand one way and
another just the opposite. Experienced cutters, once they are thoroughly accustomed to thinning, can thin without preliminary marking.
Special attention should be given to selection of trees to be left.
Trees to be cut then are merely those not desirable to leave. They
can be thought of as trees to be cut not for the sake of cutting, but
rather because they are interferring with the development of the selected trees or because they are not needed in the stand.
Make frequent checks of the number of trees being left, in order
to keep the thinning along the lines of the method decided upon.
Experience and judgment, however, should have full play and the marking should be governed by these factors rather than by average figures as given here.
Local conditions require local treatment.
Mark and thin by relatively small units, such as quarter-acres or
small groups of trees, in order to keep the spacing as regular as possible.
Thus 200 trees per acre should be thought of as, say, 50 trees
per quarter-acre or as trees spaced about 15 feet apart. Spacing
should be sacrificed, however, to secure good, sound, straight, and
vigorous trees.
trees to be cut are relatively few,

PRUNING
Another good forestry practice is the pruning of the lower limbs
of trees which are to be reserved for future saw timber.
If trees are
grown in fully stocked stands, natural pruning will usually result, but
in open stands, the side limbs persist indefinitely.
Thus, pruning
open stands improves the quality of timber and increases the value
This is true because if a tree is pruned when it is very
considerably.
small the knot formed because of the limb, is likewise small and confined to the center of the tree.
But if the tree is quite large before
it is pruned, either artificially or naturally, large knots are formed
which in turn lowers the grade of timber. Pruning open-grown
timber also increases the body length of trees. Again the earlier this
is done in the life of the tree, the higher the quality of crop trees
and the resulting products.
It is not a good practice to use an axe in pruning as serious injury may result from wounds made in the living parts of the tree.
saw should be used instead.
Doubtless the best time for forest pruning of pines in Mississippi
Incidentally, the limbs taken in prunis during the fall and winter.
ing could be used to very good advantage as brush for checking erosion
in gullies or as mulch on eroding land surfaces.
Trees under 20 feet in height, prune up to 50 percent of total
Trees 20 feet in height and over may safely be pruned up to
height.
two-thirds of total height of the tree. Pruning should be carried on
with a view of producing at least one and sometimes two 16-foot logs.
The selection of the trees to be pruned is of the highest importThe one
ance, requiring good judgment and careful consideration.
who selects the trees to be pruned must size up both the merits and
defects of the trees, their vigor of growth and promise, their distribution or distance from other trees of the same class in other words.

A

;
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he must select his crop trees and visualize the stand as it is expected
to appear 5, 10, 15 or more years later, depending upon its present
age, rate of growth, and the kinds of products to be grown.

Prune only the crop trees, that is, those that will produce poles,
piling (although here large knots are not so much of a defect as in
poles), veneer logs, and clear sawlogs.
It is rarely practicable to
prune trees that promise the production only of crossties, pulpwood,
fuel wood, or other rough-timber products.
There will usually be
from 50 to 200 trees per acre ranging in diameter from. 3 inches to
8 inches that are considered crop trees and only those trees should
be pruned.

Experimental work has shown that the labor cost of pruning
open-grown limby pines amounted to approximately 2 cents each for
4-inch trees, 3 cents for 6-inch trees and 4 cents for 8-inch trees.
These costs were more than off-set by the increased quality and value
of the products sold from the same trees when mature.
References:
United States Department of Agriculture Bulletin 1892»
(1)
"Pruning Southern Pines," pp. 6,7,17,22,23,24,25, and 32, Washington, D. C, January,
1942.
Paper, "Some Principles of Farm Woodland Management" by R. R,
(2)
Reynolds, Forest Economist, Southern Forest Experiment Station, New Orleans,
Louisiana, September, 1941,

HARVEST CUTTING METHODS
There are many cutting methods described by various authorities.
Only a few of these are discussed below but it is thought that under
Mississippi conditions it is not necessary to discuss all the methods.
Those described below are (1) selective cuttings by (a) individual
tree selection, and (b) group selection-; (2) seed tree; and (3) clear
cutting.
In connection with clear cutting, natural reproduction and
artificial planting

are discussed.

Since these methods are discussed separately one might get the idea
that a farmer could select any one of them and follow it in making his
harvest cuttings. However, that is not the procedure intended or
suggested.
On the other hand, a farmer should take the situation
he has and apply these cutting methods according to the conditions
He may
that exist on his farm, using the method or methods needed.
have even-aged or uneven-aged timber stands or possibly both on the
same farm. If he has both conditions, he will need to employ a combination of cutting methods. Also, a farmer may have even-aged
stands altogether and want to convert them to uneven-aged stands
in order to have harvest cuttings and cash returns more often and at
the same time possibly get a faster average growth. Too, in any
harvest cutting of mature timber, plenty of seed trees should be left.

parts of the farm woodland may need improvement cutwhich might be made along with the harvest cutting. Therefore,
it is not likely that there are many cases where a farmer would use
the principles involved in only one cutting method. But he should
use the combination that will give the best growth, returns, and natural reproduction with the particular conditions at hand.

Some

tings
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METHOD

Individual tree selecfAon. As the name implies, individual tree
is that of selecting individual trees for harvest throughout
the woodland or forest that are mature or that are retarding the
growth of better trees that would otherwise make faster growth and
better quality sawlogs than those selected for harvest.
The practice of selective harvesting is now widely employed in
the large commercial forests, but is equally suitable and valuable
on smaller farm woodlands.
The objective of selective harvesting, as with other good forestry
practices, is to assist nature in growing a continuous crop of trees so
that after each subsequent harvest of trees, the remaining forest or
woodland will be self -replenishing.
Selective harvesting, although it includes the principles of improvement cutting, refers in general to the cutting of mature timber.
As pointed out previously, the cutting of defective mature timber is
sometimes referred to as an improvement cutting. Ordinarily, selective harvesting does not take place until the timber stand is brought
into good growing conditions as a result of the necessary improvement
cuttings which have been made at periodic intervals in the development of the timber stand. Several thinnings may have to be made
selection

^

WW'

'

I'

—

FIGURE 6 Stand of pine after it has been selectively logged over. Sawlogs have been renrjoved,
^he pulpwood was cut from trees that were either defective, or too small for sawlogs and that needed
For each thousand feet of sawlogs cut, one cord of pulpwood was cut from the tops.
to be removed.
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over a period of 10 or 15 years before the selective cutting operations
begin.

A

well-stocked, 40-acre tract of the Crossett Experimental
Forest, Crossett, Arkansas, is being managed as a farm woodland,
from which the growth is removed each year. Only low quality material was removed in earlier cuttings.
In 1940, the stumpage value
of all products was $2.97 per acre.
The average for the 8-year period
1938-45 was $3.99, while the value in 1945 was $4.91 per acre per
year.
Thus, income from the tract has steadily increased. When the
wood was cut and delivered, the returns per acre per year averaged
$14.55 for the 8-year period. For 1945 this was $15.09 per acre.

Figures on this 40-acre tract are shown below as to volume of
the various products cut, as well as the stumpage value and value
delivered to the market for the past 8 years, and for 1945.
Also a
description of the timber stand is shown before cutting in 1945.
Table

Record of 1938-45,

inclusive, cut from entire farm forestry compartment,
40 acres, Crossett, Arkansas

3.

Item

i^ogs

Board
Doyle

Volume cut

feet
rule

98,776

Pulpwood
Standard

Fuelwood
Standard

cords

cords

249.19

146.57

Posts

Total

Number
252

Value on stump
(dollars)

Total Cut

$919.40

$266.02

$78.85

$12.60

$1,276.87

9.31
22.98
2.87

1.07

6.65
0.83

0.54
1.97
0.25

0.05
0.32
0.04

31.92
3.99

1/

Per unit
Per acre
Per acre -year

Value delivered at market
(dollars)

Total Cut

$1,759.32

$1,629.74

$1,228.42

$37.80

$4,655.28

6.54
40.74
5.09

8.38
30.71
3.84

0.15
0.94
0.12

116.37
14.55

1/

Per unit
Per acre
Per acre-year

17.81
43.98
5.50

Logs valued and sold on graded

i/

basis.

Reference: Mimeograph "1945 Cutting Record, Farm Forestry Compartment
51
Crosset Experimental Forest," U. S. Department of Agriculture, Forest Service,
Southern Forest Experiment Station, New Orleans, Louisiana, October, 1945. Table*

—

4

and

5

from same source.
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Description of stand on farm forestry compartment before cutting in 1945
Growth per acre
per year
Volume per acre
No. of trees per acre
Trees over 4'
12"
Trees
Total
Sawlogs
over 12"
d.b.h.
over
(hd. ft.
Standard
4"
d.b.h.
Doyle)
cords
trees 12 In.
trees 4-12"

Table

4.

up

d.b.h.

feet

cords

Board Ft.
Doyle Rule

2.170

26.1 1/

6,246

Cubic
144

38

Standard

0.36

d.b.h.

337

1/

1/
A rough figure for converting cords to board feet is as follows: 1 cord (128
cubic feet) equals 500 board feet. Thus the total growth per acre in table 4 above
would be roughly, 500 x 0.36 or 180 board feet plus 337 or a total of 517 board feet.

Table

5.

Record of 1945 cut from entire farm forestry compartment
(40 acres)
1

Item

Pulpwood
Standard

Logs
1

Board

feet
Doyle rule

'

1

Fuelwood
Standard

!

I

cords

cords

1

Total

Posts

Number

1

Volume

cut

15.33

13,144

42

11.97
j

1

Value on stump
(dollars)
'

Total cut

$162.47

$2.10

$8.98

$23.00

$196.55

1/

Per unit
Per acre

12.36
4.06

1.50

.75

.05

.58

.22

.05

4.91

Value delivered at market
(dollars)

Total cut

$300.49

$153.30

$143.64

10.00
3.83

12.00
3.59

1

$6.30

$603.73

2/

Per unit
Per acre

22.86

!

7.51

,15
1

.16

15.09"

1/
Stumpage by log grades, as follows: No. 1 logs, $15.00; No. 2 logs, $12.00;
No. 3 logs, $10.00.
2/
Logs sold by grades delivered to mill as follows: No. 1 logs, $25.00; No. 2
logs, $22.50; No. 3 logs, $20.50.

Man-hours

of

employment cutting and delivering
!

1

Item

Logs

1

Posts

Total

184.0

8.0

415.0

15.4

0.2

4.6

0.2

Fuelwood

Pulpwood
1

1

1

Total cut

68.0

1

155.0
1

1

1

Per imit
Per acre

1. /

2. /

5.2

1

10.1
1

1.7

!

3.9

"10^4"

1

Returns per hour of labor
Gross return with no stumpage allowance
Net return with allowance for taxes, fire protection, 4 percent interest
on $1,000 investment and other out-of-pocket expense

$1-45

$1.13

i
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farms in Northeast Mississippi last year
Edens, State College, Mississippi, shows that labor returns per hour on cotton in 1944 was approximately $0.63. The
yield per acre was 0.98 of a bale.
The labor returns per acre were
$88.92 which is much higher than shown above for timber; however,
the wage per hour is higher from timber.
special study on 32

by Dr. W.

J.

The stand on this 40-acre tract is in better condition than in the
beginning and more than one-third of the original volume has been
cut and the forest volume is more than the original volume when cutting began in 1938.
Another advantage of selective harvesting is
that there is no long waiting period for returns.
The above tables
show that a crop of timber can be harvested annually or the farm
tract can be divided into smaller tracts, cutting one of them each year
80 that all tracts will be cut over every 3 to 5 years which also gives
an annual harvest.
There are markets for sawlogs or lumber throughout Mississippi.
Hence, the timber grower can plan on producing sawlogs with reasonable assurance of finding a favorable market for his product.
Since
the tree crop is not perishable, he can postpone his cutting operation
for one or more years, if the market is unfavorable.
In other words,
he can 'Vait out the depression" without financial loss or without
sacrificing his timber, and the trees continue to increase in volume and
value while standing there.

Mature

trees, or those that have reached the approximate end
growing years, should be marked for cutting, unless they
are needed for seed trees.
(Always take into account that nature
can replant from seed trees much more effectively or efficiently and
very much cheaper than can man by artificial means.) But even
some smaller trees may be marked for cutting if their removal will
speed the growth of better quality trees nearby.

of their fast

While going about the job of selective harvesting, two purposes
are accomplished increased revenue and an improved woodland.

—

Ordinarily the selective harvesting of timber should occur at infrom 1, 3, 5, 8, and 10 years, depending upon the individual
farmer's needs and the need of the individual tracts of timber. A
general type farmer with sources of income other than timber, may
need to make heavier cuttings or harvests at less frequent intervals,
or when he has years of short income from these other sources of income (excluding timber), rather than follow a. regular cutting cycle.
However, the harvest should never exceed the growth since the last
cut.
In other words, if a 40-acre tract of farm w^oodlands averaged
3500 board feet per acre after it has been cut over, and in 5 years has
increased to 5,000 board feet and it is decided to make another harIt would be even
vest, do not remove over 1,500 board feet per acre.
better if only 500 board feet per acre were cut, the growing stock
would then be built up to 4,500 board feet instead of the 3,500 board
feet.
After the first harvest cutting, the annual growth might increase to 320 board feet per acre over the next 5 years. This v/ould
mean a per year increase of from 4,500 to 6,100 board feet per acre
tervals of

:
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or a net growth of 1,600 board feet. Now if he decided that 5,000
board feet per acre is near a fully stocked stand for his land then he
can harvest 1,100 board feet per acre. A fully stocked forest of all
sawlog size trees should average, in Mississippi, from 5,000 to 8,000
board feet per acre. Just as with cotton or corn, you have to have
a fully stocked stand of trees to get the highest production returns
per acre. For example, a stand with only 2,000 board feet per acre
may increase at the rate of 150 to 200 board feet per acre, whereas
a stand of 6,000 board feet per acre may produce 250 to 300 board
feet per acre.

At the Crossett Experimental Forest, Crossett, Arkansas, a cutting plan has been worked out whereby a volume equivalent to the
total growth is removed if the stand is fully stocked or contains 1,469
cubic feet or approximately 10,000 board feet per acre. If on a particular woodland, however, the stand contained only 292 cubic feet
per acre, or approximately 2,000 board feet, he should remove only
half of the growth.
And if the stock is somewhere between 2,000 and
10,000 feet, he should remove a proportionate percentage (between
50 an,d 100 percent of the growth). On this basis the following table
which indicates the percentage of the growing stock to be cut if the
area is to be cut over every year or every 3, 6, or 9 years has been
computed
Table

6.

Percent of growing stock to cut each cycle

Present growing
Cutting cycle in years

stock

9

6

3

1
I

M. bd.

1460
1314
1168
1022
876
730
584
438
292

10
9
8

7
6
5
4
3
2

Reference:

Percent

Cu. feet

feet

Same

as for table

6.0
5.5
5.1

4.7
4.4
4.1
3.7

3.4
3.0
7,

page

27.

16
15
14
13
12
11
10

9
8

30
28
26
24
22
20
18
16

14

41
38
35
33

30
28
25
23
20
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From the above it can t.e seen that if the stand is fully stocked
and the area is to be cut over every year, 6.0 percent of the total
volume can be cut each year and this should be restored by growth
during the following year. If the sam-^ lully-stocked stand is to be
cut over every 3 years, 16 percent of the total volume can be removed
and the growth during the following 3 years should build the stand
back up to the original volume
If the stand contains only 2,000 board
feet (292 cubic feet) per acre, 3 percent of the total volume would be
cut if the area was cut over every year or 8 percent :>f the total volume
would be cut if the stand was to be cut over every 3 years.
There always has been some woodland owners, who because of
the need for ready cash or because of the appeal of a lump-sum payment have cut or allowed all of their timber, with perhaps the exception of a few seed trees, to be cut.
In some cases, where it is
absolutely necessary to have the money to save the farm, such practice
is necessary, but should be avoided wherever possible.
In such cases, however, the owner of the woodland disposes of the
possibility of a good steady income in the future for a comparatively
small amount of money in a lump-sum payment.
Practically all shortleaf -loblolly pine-hardwood stands, even oldstands that are of one age, contain trees of many different sizes.
Any clear cutting, therefore, removes not only the financially mature
trees but also a large number that are not financially mature and that
are just at the point of beginning to earn the owner a good return
on the investment. Data from recent studies on the value of growth
of various sizes when the material is sold for pulpwood may help to
bring out this point. Data of interest from this study are as folfield

lows:
Table

7.

Volumes and pulpwood stnmpage values of shortleaf and lobloUj
pine by tree -sizes on the Crosset Experiment Forest

Diameter at

Pulpwood

Value of

Number

value per

inch

breast

Volume per

trees

tree at $2.00

^owth

heiirht

tree

per
cord

per cord
stumpagre
Cents

diameter
Cents

Inches
4
5
6
7
8
9
10
11
12
13
14
15

0.8
1.7
3.1

5.2
7.8
10.7
14.1
18.0
22.4
27.1
32.1
37.4

106.2
50.0
27.4
16.3
10.9
7.9

6.0
4.7
3.8
3.1

2.6
2.3

1.86
3.99
7.18
12.23
18.35
25.00
32.98
42.29
52.67
63.37
75.27
87.78

0.8
1.2

1.9

2.3
2.5
3.0
3.5

3.9
4.1

4.4
4.7
5.1

Percent
114
80
70
50
36
32
28
25
21
18
17
15

Article by R. R. Reynolds, Southern Forest Experiment Station,
Principles of Farm Woodland Management," New Orleans, Louisiana, Sep-

Reference:

"Some

Cubic feet

in

Increase in
value for I
inch increase in
diameter

tember, 1941.
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These data show that 4-inch pine trees increase 114 percent in
volume and value for 1-inch increases in diameter by the time they
become 5-inch trees. Likewise 5-inch trees increase 80 percent in
value for 1-inch increases in diameter, 6-inch trees increase 70 percent, 8-inch trees increase 36 percent, and 10-inch trees increase 28
percent.
Since it takes, on the average, about 3 years for a well
spaced pine tree to increase 1 inch in diameter, 4-inch trees of this
class are increasing about 38 percent per year, 6-inch trees about 23
percent per year, 8-inch trees about 12 percent per year, and 10-inch
trees about 9 percent per year.
Even in normal times when other
good investments will yield 4 or 5 percent per year the increase in
value of small timber as a result of growth is more than worthy of
consideration.

Farmers who sell all trees 4 to 12 inches in diameter for either
pulpwood or sawlogs are losing money at a rapid rate. It is equivalent to selling off all the hens in a flock of chickens that are laying
to 300 eggs per year.

from 200

A

study in which logs were the end product of the management
results.
Twelve-inch trees increased in volume and
value at the rate of about 30 percent per year, 13-inch trees increased
at the rate of about 25 percent per year, 15-inch trees at the rate of
about 21 percent per year, and 17-inch trees at the rate of about 14
percent per year. This, too, is a pretty good return on the investment; however, the same results could not be expected when a normal
growth, or 1-inch in diameter every three years, was not secured.

gave similar

The owner should possess a knowledge of forestry before attempting to select trees for harvest and should also be able to estimate
the volume of lumber or other wood products in the trees that he
plans to cut.

Pines in Mississippi reach financial maturity when they reach the
sizes of 16 to 26 inches in diameter depending upon soil site and many
other factors. In determining when a good straight sawlog tree is
mature and ready to cut, other factors to be considered in addition
to its rate of growth and earning power described above, are physical
factors.
These are: on pines, trees become flat-topped; signs of
redheart may be seen a fungus growth may appear in the form of
a shelf -like outgrowth high on the trunk of the tree or a wound or a
;

is running down the trunk bark may become
thin and reddish in color, and dying of branches may be seen in top of
trees on hardwoods, branches dying in top of tree is the most common

knot from which resin

;

;

symptom.

Group selection method. In defining the selection method it was
stated that the trees cut at any one time might be standing singly or
There are certain advantages in maintaining a
in small groups.
group-wise arrangement of trees of the same age. Less breakage
among younger trees is caused in felling and removing the oldest age
The cost of logging may be slightly reduced. More light is
class.
provided for the development of seedlings and young trees. This is
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of especial importance in the case of the so-called light-demanding
species.
Such species should not be managed under a method of
single tree selection.
An advantage is that the grouping enables the
individual trees within each group to grow under conditions prevailing in even-aged stands, thus obtaining greater freedom from
branches and more cylindrical stems than might be secured in single
tree selection stands.

By varying the size of the group, great flexibility in application
possible.
The oldest groups may contain only two to five trees and
from this range up to more than a hundred, occupying ordinarily 1 to
It is possible that even larger groups can be employed.
4 acres.
is

Where

the groups occupy more than a quarter of an acre, the stand
tends to lose its uneven-aged form. With larger groups, one of the
distinctive characteristics of the selection method is minimized or
reduced, namely, the protection afforded the soil and reproduction.
The groups should be small enough, so that seed can be distributed in
abundance over the cleared area, and so that surrounding trees mayconserve soil moisture and shelter or protect reproduction.

Where groups

too large for adequate distribution of seed from the
to reproduce the center of the
cleared patch artificially or, as is more customary, to leave a few
seed trees scattered over the area.
side are cut,

it

becomes necessary either

Unless an area basis is used to control the extent of the territory
cut over at one time it becomes very easy to over-cut in applying the

group selection method.

SEED TREE

METHOD

With this method the area is cut clear except for certain trees
(called seed trees) left standing singly or in groups for the purpose of
furnishing seed to restock naturally the cleared area. Only a small
percentage of the total volume, ordinarily less than 10 percent, is left
standing as seed trees.
Usually from 4 to 10 seed trees should be left per acre, the number depending on the number of seed produced per tree, weight of the
seed, and the conditions under which the seed must germinate.

When enough seedlings to make a full stand become established,
It
the purpose for which the seed trees were left is accomplished.
may pay to remove them at this point if the reproduction is large
enough to be beyond danger of destruction by most fires, which may
be from 8 to 12 years of age. This would leave the new stand to
develop unhampered, to be utilized according to their quality, size
and height, for merchantable purposes or for use on the farm.
In some classifications the seed tree method has been included
The leaving of seed trees, together with
the fact that the seed supply is furnished by these seed trees standing
on the area cut instead of by trees cut in the clearing operation or by
trees standing outside the area cleared, warrants the separation into

under clear-cutting methods.

two methods.
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As

a result of the seed tree method an even-aged stand is proThere may be a range of 5 to 10 years in age between the
young seedlings which start on the cut-over area, but not enough difference to prevent the stand from being even-aged.

duced.

It is important that good seed trees be selected.
Trees well rooted are not as apt to blow down. They should be old enough to produce
abundant fertile seed and tall enough to scatter the seed thoroughly
In selecting pine seed trees to leave, choose good
over the area.
straight trees 10 to 16 inches d.b.h. that have at least one-third of
A tree that will produce at least two
total height in live crown.
16-foot logs when it is later harvested will earn the best dividends n
timber growth.

CLEAR CUTTING METHOD
In this method the area is cut clear. Reproduction is secured
after the cutting, either artificially by seeding or planting, or naturally by seed distributed from trees standing outside the area cleared, or
from trees cut in the clearing operations. This method resolves
however into either (1) clear cutting with artificial reproduction or
(2) clear cutting with natural reproduction.

FARM FORESTRY
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CLEAR CUTTING WITH NATURAL REPRODUCTION
Here ^h stand is cut clear and reproduction springs up naturally
on the clear -rea. This reproduction, to secure best results, should
start immediately but frequently requires several years.
The seed
from which the new stand originates comes from two sources:
^

(a) Trees standing outside (usually adjacent to) the area cleared.

The seed are disseminated (by wind) over the cleared area most
thickly, close to the parent trees on the borders of the clearing, and in
decreasing amount toward the center. Reproduction arising from
such seeding is likely to be too dense around the edges and too sparse
For best results the cleared area
or lacking altogether in the middle.
should )iot be wider than a distance equal to one or two times the
height of the adjacent timber.

—

FIGURE 8 Group clear cutting. Never clear cut unless there are enough seed trees adjoining
The clear cut area should not be wider than
the clear cut strip or group to reseed the area clear cut.
a distance equal to one or two times the height of the adjacent seed trees.
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A

(b) Ripe seed on the trees at time of cutting.
uniform and complete reproduction frequently will follow where this source of seed is
available on the cleared area.

Successful natural reproduction following a clear-cutting depends
on an abundant seed supply over the entire area and second upon
the existence of conditions favorable to the germination of the seed
and development of the young seedling. The method involves a
sudden and complete exposure of the ground. In order to secure a
new crop, the species being reproduced must be capable of establishing
itself under these difficult conditions.
first

Where clear cutting is practiced it may be necessary that one of
the following treatments be given the area in order to make conditions favorable for germination of seed and survival of seedlings:
1.

Treatment

of^

live

vegetation likely to compete.

Frequently

and low quality are left on a cut-over area.
This appears most frequently on clear cut areas. If this is true, such
trees with more space will likely develop spreading crowns and hamper
and prevent growth of the seedlings and it may be necessary to remove them. However, they might be poisoned or girdled. In some
cases, some vegetation such as grasses, shrubs, and other plans offer
trees of inferior species

interference with reproduction.
2.
Treatment of the soil. Where the soil has been exposed
previous to cutting the timber, soil conditions may need to be improved.
This may exist where forests are repeatedly burned-over and
there is no vegetation or organic material on the ground. Therefore,
falling seed lie exposed on the soil which is clean or barren and which
may be very hard. In such cases, cultivation with a harrow or
similar tool may be helpful.

Book by R.
5, 6, and

Hawley, "The Practice of Silviculture" 4th
John Wiley & Sons, New York, N. Y., 1937.
(2) Forestry Terminology (Society of American Foresters 1900), page 23, published
by Society of American Foresters in 1944. Compiled and edited by Committee on
References:

Edition, chapters

(1)
3,

4,

C.

7,

Forestry Terminology, R. C. Hawley, Chairman. (3) Article by R. R. Reynolds,
Southern Forest Experiment Station, "Some Principles of Farm Woodland Management," New Orleans, Louisiana, September, 1941. (4) Mimeograph "1945 Cutting
Record, Farm Forestry Compartment 51 Crossett Experimental Forest," U. S.
Department of Agriculture— Forest Service, Southern Forest Experiment Station,
New Orleans, Louisiana, October, 1945.

—
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Hancock County.

CLEAR CUTTING WITH ARTIFICIAL REPRODUCTION
Where

is is possible, natural reproduction is better than artiCertainly it is cheaper and more practical. However, planting is necessary in some cases to maintain or improve existing stands
of timber, also where new stands are established on land retired from
cultivation or to control erosion.'
One important difference between natural reproduction and
planting should be emphasized at the start. If, because of a poor
seed crop or of drought, natural reproduction fails in any one year
despite correct selective cutting of an existing stand, no great harm
is done.
The seed-producing trees are still there, increasing in size
and value, and should still produce seed enough for reproduction
another year. In contrast, planting represents an outlay of cash
and labor, and if an error in any one of the numerous steps in the
planting process causes the plantation to fail, there is no growth going on and no free ''second chance" the only way to get a plantation
is by a second expenditure of labor and cash.
For this reason
practices and results should be checked carefully before planting is
planned, recommended, or supervised.
One strong similarity between natural reproduction and planting,
too often ignored or overlooked, should also be emphasized at the start.
The object of planting and the result of successful planting, is not,
as is sometimes assumed, the establishment of some queer, freakish,
extra-special kind of forest stand that follows laws different from
those of natural stands.
On the contrary, the object of planting is

ficial.

;
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to establish a fully stocked, rapidly growing, increasingly valuable
forest stand, capable of producing a variety of products over a long
term of years.
A thorough understanding of these two-points, the importance of
proceeding soundly step by step through the entire planting process,
and the fact that the object is to produce a good and readily managed
stand, furnishes a sound basis for planning, recommending, and establishing plantations, and should help greatly in acquiring the detailed, locally adaptable information needed to make planting a
success.
Factors affecting initial survival. These are of concern largely
during the actual planting. The principal ones are:
1.

2.
3.

4.
5.
6.

Choice of species for site; of site for species
Preparation of site (especially in erosion control).
Storage; perhaps heeling-in of stock.
The planting itself.
Protection from fire; from grazing.
Weather. (Planter can merely study this, and
allow for the peculiarities of his locality.)

(Planter's
bility

responsi-

and under

his

control).

Factors affecting thrift, development and value.
1.

Choice of species for

2.

Spacing.

3.

4.

Continued protection against fire, grazing,
and possibly insects and disease.
Cleanings and liberation cuttings.

(Of major importance when plantations are planned or

5.

Pruning.

advised).

6.

Thinnings and improvement cuttings.

site;

of site lor species.

Planting Stock. One-year-old nursery-grown seedlings are preferred for planting.
The Mississippi State Department of Forestry
maintains a forest nursery from which stock may be obtained free for
planting on farms within the State; orders should be placed in late
summer or early fall with the area ranger or county agent.
Seedlings that have come up on old fields or along roads near
the planting site have been used with good success, especially if grown
in full sunlight and transplanted with earth still around their roots.
On the whole, however, such wild stock is likely to cost more and to
give less satisfactory results.

Digging Seedlings. Where wild seedlings are used by farmers,
the seedlings should be dug carefully, the soil falling from the roots
gradually so as to cause the least possible injury to the rootlets. The
roots should be kept moist at all times and never be allowed to become
the least bit dry.
If the taproots are long, they should be pruned
back to about eight inches in length, using a large sharp knife and
a board. If planting is to be done nearby or soon, the bundles of
trees are kept moist in wet moss or wet burlap.
If not, they should
be ''heeled" in fresh soil. To do this, a trench is dug in a shaded or
cool location with one sloping side, preferably sloping toward the
north.
The bundles of trees are laid close together and the roots and
stems, but not the leaves or tops, are then covered with one thickness
of burlap, some brush or soil and if they become dry they should be
well watered.
In this manner seedlings may be safely kept for
weeks. The sooner the seedlings are planted on the site where they
are to grow, the better the chance of their survival.

:
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Dig V-shaped trench in moist shady place. Break bundles
and spread seedlings out evenly in trench, being careful not
to curl or jam roots at bottom of trench.

Fill in loose soil
soil,

and water

well.

Complete

until roots are well covered to the

in the nursery, but
FIGURE 10

—

Heeling-in

no deeper. Water

filling

trench with

same depth they grew
**heel-in"

bed daily.

seedlings.

Sites and species.
Much can be learned about choice of land to
plant and choice of species by studying the various species on similar
soils nearby.
Some species of pine can be planted successfully on
almost any land formerly in pine and on many farmed-out soils
originally in upland hardwoods.
It is most worthwhile on good land
restocking too slowly (as from lack of seed trees nearby) or requiring
a thick cover to control erosion.
When there is doubt about which species to plant, or enough of
one species to cover the entire area is not obtainable, it is well to mix
two species preferably an acre of one and an acre of another. Such
a mixture may prevent total loss from some insect or disease attacking
a single species and is thought to produce healthier, better-formed
trees.
Use the specie of trees native to the land on which they are to
be planted.
Plantation spacing. From studies made of earlier plantations of
pine at Bogolusa, Louisiana, by the Southern Forest Experiment Station it was found that

—
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Close spacing reduces rate of diameter growth.
Close spacing increases rate of self-pruning.
A closely spaced plantation is easier to mark for thinning
than a widely spaced plantation, permits more complete removal of crooked, forked, and infected trees at the first cut,
and leaves more trees, better spaced, for later cuts. Close
spacing with skillful thinning results in very nearly the
ideal of stand management.
Wide spacing produces a better turpentine size tree at an
earlier age.
Wide spacing produces trees of turpentining size at an earlier
age.

6.

Wide spacing produces

trees of

pulpwood

size at

an earlier

age.

When pulpwood can be cut, however, especially in small sizes
or where thinnings can be used for fuelwood, wide spacing
does not make as full use of the ground by any means as close
spacing, for, say, the first 15 years.
8.
Where pulpwood or other small products cannot be cut (as
on some extensive industrial holdings), the lack of early
thinnings might cause a plantation as close as 5 x 5 feet to
suffer serious reduction in growth, become stagnant, and
cause waste through the death of suppressed trees.
Slow diameter growth (Point 1 above) counts against close spacing only in that it slightly delays the first cut. It is actually advantageous in that it helps keep the number of rings per radial inch
within specifications for structural timber and piling, and, with point
2, in that it confines knots to a small central area.
Rapid self -pruning (point 2 above) seems to apply particularly
in the case of loblolly pine, which is often excessively branchy because
of attack by tip moth; and of longleaf pine, which starts height
growth irregularly, so that at wide spacing the fastest growing trees
become limby through insufficient crowding by their neighbors.
The advantage for wide spacing in point 6 (early pulpwood production) is distinctly offset by the disadvantage of incomplete utilizaThe
spacing produces a cut sooner than the
tion of the land.
5 X 5 if only the trees 6 or 7 inches and up are acceptable for pulpwood, but at the same age produces far less than the 5 x 5 if the trees
down to 4 inches d.b.h. can be used.
Recommendations for a spacing of SVo x 51/2^ or 5 x 5 feet
are strengthened by accessibility to a pulpmill. Where expenditures
are being made for fences and firebreaks, recommendations for close
spacing are further strengthened by the fact that the costs of fencing,
and making firebreaks are pro-rated over more trees. In other
words, why have $100.00 worth of fence protect only three-fourths
or one-half the merchantable material it can be made to cover?
Even after due weight has been given to the points already discussed, the most important factor in choosing the correct spacing
may be entirely overlooked. This factor is the survival it is reasonMany planters and planting advisors are so obsessed
able to expect.
with the cost per thousand trees and the labor of planting them that
they forget that the stand they are going to mark and thin will consist
7.

8x8

5
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only of the trees, perhaps relatively few, that will reach an age of 1
years, or thereabouts, and not of the many trees they buy and plant.
Table 8 shows the number of trees per acre that will be available
at the first cut, at various spacings and survival percentages- -assuming survival to be measured at 15 years. By reducing these figures 30 percent to 50 per cent an approximate picture of the stand
left for further growth and a second cut m: y be obtained.
These
figures are a strong argument for close spacing where local experience
shows that survival is likely to be low.
Table

8.

Number

of trees per acre from which first cut may be taken,
at various initial spacing and later survivals

Spacing, in feet

5x5

Survival

6x6

6x7

8x8

10x10

1210
1089
968
847
726
605
484
363
242

1037
933
830
726
622
518
415
311
207

681
613
545
477
409
340
272
204
136

436
392
349
305
262
218
174

Percent
1742
1568
1394
1219
1045
871
697
523
348

100
90
80
70
60
50

40
30
20

131
87

Reference: Paper by Philip C. Wakely, Silviculturist, "Some Principles of
Forest Planting on Farms," pp. 3, 7, 10, 11, and 12. Southern Forest Experiment
Station, New Orleans, Louisiana, September, 1941.

—

FIGURE 11 An 8 year-old
on submarginal agricultural land

stand
in

of

loblolly

part of a 200-acre pine plantation, planted
Note the plowed fire land in this picture.

pine;

Madison County.
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Planting. The essentials of good planting are (1) to keep the
roots wet; (2) set the tree with its roots spread out in a natural position; (3) firm or pack the soil in the hole; (4) set the tree a little
deeper than it stood in the nursery or field; and (5) draw a little
loose soil or leaf litter around the tree as a mulch over the soil.

The trees should be set at regular intervals, 5 x 5 or 6 x 6 depending on spacing desired. Two men make a good working unit,
one digging the holes the other setting the trees, carried along in a
bucket containing water, wet moss or wet burlap. One man planting
crews may be used very satisfactorily.
;

In setting seedlings, take advantage of favorable locations such
as small openings, natural soil pockets, close by old logs or stumps
and away from heavy shading bushes or trees.

A mattock (mattox or mattax) is a good planting tool. Some
grubbing hoes have a blade that is not too wide and therefore suitable.
A narrow spade may do well, especially a tilling spade. The hole
should be large and deep enough to allow spreading of the roots, including the main taproot, in a natural position. If the main roots are
The planter should
left bent upward in the hole, the trees soon die.
hold the tree in a natural position slightly lower than it formerly stood
in the plant bed, and gradually fill the hole by drawing fresh soil in
around the roots, meanwhile pressing the soil about the roots with
the hands and at least twice with the sole of the shoe. A test of good
planting is to pull upward on the stem. The tree should be firm with
no upward "give" to the main stem. Some loose soil or leaf litter
should be drawn about the tree to act as a mulch in preventing a
rapid drying of the soil.
In loose, sandy soil, planting can often be done successfully and
cheaply with a dibble or planting bar. This tool, shown in figure 12,
is a narrow, thin, flat iron blade of 7/8-inch iron, tapered in a rounding point and attached to an iron rod as a handle. The tree is set
by inserting seedling in the slit pushing it down to the bottom of
slit and pull back up until seedling is at the same ground level as it
was in the nursery. This is to make sure the seedling roots are not
turned upward in the slit. The seedling is held in this position by
one person while another person sinks the dibble about 4 inches back
of the slit, presses backward to close bottom of the slit then forward
It is sometimes advisable to repeat this process in
to close the top.
To complete the planting
light soils to get the slit properly closed.
operation the dibblemen's right heel is thrust into the closed slit back
of the planting seedling to close up any air pocket around the roots.

After workers get accustomed to the method of planting, a crew
of two men or boys working in loose soil should set out from 900
to 1,200 trees, or up to an acre in a day.

Procedure and details for planting seedlings with both planting
bar and mattox are shown below in figure 12.
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fire,

livestock, diseases and other injuries is \ ary necessary to successful
survival and grov^th.
This is more important during the first fev^

years after planting. Detailed discussion on these injuries, controls,
etc., are found in part VIII of this bulletin, entitled, "Forest Protection."
United States Department of Agriculture Leaflet 159, "Planting
2, 3, 4, and 8, Washington, D. C, 1938.
(2) United States
Department of Agriculture Bulletin 1517, "Loblolly Pine Primer," pp. 12, 17 and 33
to 38 inclusive, Washington, D. C, December, 1926.
References:

(1)

Southern Pines," pp.

Reclaiming eroded land with trees. The amount of erosion on land
well stocked with forest is amazii^gly low compared to that devoted
to row crops or even pasture or f^arren land.
Too, a reduction in
erosion, other factors being equal, means greater absorption of water
by the soil in inverse proportion to the amount of erosion, which in
turn provides more moisture for crops on the land.
Certain lands in Mississippi have eroded to such an extent, or
soil types that they will not produce any other
If the former situation exists
crops, excepting forests, economically.
and yet the slope and soil type is such that it would produce good
yields from row crops when erosion is controlled, the land might be
put to forests for a period of time and then back to row crops.

have such slope and

A study was begun by the Southern Forest Experiment Station
1929 in the silt loam uplands east of the Mississippi River, comThis
prising an area about 500 miles long, and 35 to 100 miles wide.
area includes all of the brown loam section of Mississippi and an
additional strip of land on each side as well.
in

Detailed plots were established in 1931 on areas near Holly
Springs, Mississippi, all differing as to cover type and land use. A
summary of these results are shown below, as well as a summarized
discussion of same.

1
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The soil loss from the black locust plantation was undoubtedly
femaller than the data indicated ; disturbances on this plot during the
first 5 months of the study caused abnor^.^J erosion, as is indicated
by the fact that almost 50 percent or tne total soil loss occurred during that period.
Soil losses from the barren and cultivatea plots were
enormous, and were proportionate with the run-off from these

plots.

The ratio of the soil lost from the two cultivated plots to that lost
from each of the oak forest plots was 4,300 to 1 and 1,528 to 1. The
barren plots lost 3,519 times as much soil as did the forest plots. The
erosion rate during the 2-year period indicates that the enormous
rainfall of 1,789 inches would be required to erode a pound of soil
from a forest plot, but that less than one-half inch rainfall would be
required to erode a cultivated plot with rows on a slope. The stability of the soils havmg a plant cover is further illustrated by a
calculation as to the number of years needed to erode the upper &
inches of surface soil under the different systems of land use.

During the 2-year period, the indicated run-off from an acre
of cultivated land totaled 6 acre-feet, while run-off from an acre of
iorest land amounted to but little more than 1 acre-inch.

The ability of soils having a forest or grass cover, to absorb
practically all the rainfall demonstrates that such vegetation is very
valuable in the storage and holding of water that would otherwise
be destructive.
That forestry, pasture development, and the production of forage
cover crops are types of land management deserving wider usage
is also implied by the results of this study.
The study has disclosed evidence on several points relating to
The data indicate that an inferior cover of scrub
forest management.
oak possesses distinct value for the protection of watersheds. They
bring out also the extent to which the protective efficiency of forest
cover can be reduced by annual fires and other abuses. Thus the
scrub oak stand, which has replaced old-growth oak forest, permitted
a soil loss 15 times as great as that permitted by normal forest cover
and a rainfall loss by direct run-off 10 times as great. A cover of
black locust and Osage-orange, established less than 23 years previous^
ly, was found to have converted an eroded abandoned field into a
Analysis
stable site capable of absorbing 98 percent of the rainfall.
of the soil of the planted area showed 3 percent of organic matter in
the upper 6-inch layer or in the same proportion as occurs in the
corresponding layer of virgin soil under oak forest.
Reference: United States Department of Agriculture Circular 347, "Effect of
Cover on Surface Run-Off and Erosion in the Loessial Uplands of Mississippi," by
H. G. McGinnis, Silviculturlst, pp. 10, 12, and 13, Southern Forest Experiment
Station, Division of Research, Forest Service, Washington, D. C, June, 1935.
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PART IV

HARDWOOD

TIMBER

Hardwoods are important

in certain sections in Mississippi.
true in the Delta counties, the larger river bottoms of the
State, and in the brown loam counties.
They thrive well on most
bottomlands, in fact to the extent that they crowd out the pine timber.
Since they are better adapted to bottomlands than pine trees, it is important that farmers know how to manage hardwood forests in order
to derive most from hardw^oods where they are grown.

This

is

Roughly estimated, 40 percent of the Delta's 4.2 million acres of
land is in woods or about one and one-half million acres. The bottomland forest area of the Mississippi Valley totals 13 1/2 millon acres
out of the South-wide total of 28 million.
The major portion of the
Delta forests is in the backwater area above Vicksburg, along the
Mississippi River on lands not protected by levees, and in the poorly
drained interstream depressions or valleys. Eighty percent of this
acreage is held by owners of cotton plantations, .v^ith more than twothirds of it in holdings less than 1,000 acres.
th the exception of
the backwater area there are few unbroken for^?t areas remaining.
;

W

.

'^Southern Forestry, A Study of the South's Renewable Natural
Resources," prepared and published by the Illinois Central System,
has this to say about hardwoods: **No single species of Southern
hardw^ood has the economic importance of the pines, but taken together the hardwoods support important and substantial lumber,
flooring, millwork, furniture, plywood, cooperage, box, and related
industries in the South."

Just as it takes a long time to rebuild exhausted soils, so does
take years to produce a new crop of timber when you have to begin
with seedlings.
Growth rates, management, sales, in the relatively
short period of 5 years, have already proven we can take the woods
we have and make them pay their way as they are restored to susit

tained, quality yield.

There are innumerable practical things correlated with management that the average farmer can do, based on the research work at
An outstanding example is
Stoneville Branch Experiment Station.
the utilization of poorer species for fence posts after preservative
treatment.

The hardw^ood forest at Stoneville is typical of much of the woods
of the entire Delta; the actual cutting and utilization is typical of
what might be done on any plantation, and the results are typical of
what the average landowner might expect from forest farming. To
this, however, might well be added a word of warning from Mr.
Maisenhelder, Delta Unit Forester, "Even though the Delta Experimental Forest is typical of most of the Delta woods, unfortunately
there are some areas in worse condition and ovmers of the latter areas
cannot expect as good returns as we have had."
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RESULTS OF RESEARCH

A special study was started several years ago by the Agriculti.ral
Experiment Station, at Stoneville, Mississippi, in cooperation with he
Southern Forest Experiment Station, New Orleans, Louisiana. 1 his
study with its various phases covered the entire woodland area of
i

the Mississippi Delta.

Tree cutting in the Delta some 30 years ago was done to take out
sawlogs; even then, only in certain varieties. Since that time, continued carelss logging, fuelwood cutting, and fire, have destroyed a
large part of our woodlands.
However, at Stoneville, since 1939,
tree cutting has been done for the purpose of improving the quality
of a growing forest in an attempt to bring back to productivity and
beauty a typical Delta bottomland woods. The growth in the Delta
Experimental Forest was originally logged about 1913 and up until
October, 1939, had been burned over frequently and had suffered all
Consequently, the woods were full of
the abuses of trespassing.
relatively worthless trees, and very poorly stocked with trees of good
quality and high value.
The tract before 1939 was, unfortunately,,
typical of the majority of our woodlands today.

GROWTH RATES
The improvement cutting that has taken place on over 2,000 acres
However, since
at Stoneville, include some 24 different tree species.
the stands were not fully stocked and since the test is not old enough,
it is impossible to show at this point the value of proper management
in hardwoc
Research indicates, however, that with proper
forests.
management, the Delta hardwood forests' annual production could
be increased from the very low rate of 119 board feet per year per
acre up to 300 or maybe as much as 500 board feet.

COMPARISON OF INCREMENT AND DRAIN
During the years 1932 and 1938, the volume of saw timber and
growing stock decreased about 2 percent. The matter of timber size,
timber quality, and maintenance of a desirable proportion of more
More than half of the sawvaluable species was less favorable.
timber drain was the manufacture of lumber, veneer, and cooperage,
and came largely from the stock of higher-quality timber of the more
Even for other uses, the general practice is, and
valuable species.
has been for a long time, to select the better trees for cutting and to
Regardless of the
leave trees of low quality and less valuable species.
seasons back of such practice, the result of it is reflected in a high
proportion of low-grade trees and less valuable species in many of the
present stands. Reversal of this trend will depend largely on the
extent to which timber comes to be handled as a crop instead of aa
something that just grows.

From 1932 through 1937, the saw-timber drain on the growing
From a surplus of growth over drain
stock has tended to increase.
the situation has shifted to deficit
in
1932,
feet
board
million
of 23
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of growth of 68 million board feet in 1937. In 1938, owing to a
sharp decline in commodity drain arising from lowered demand, this
trend was reversed.
Since then, however, and particularly in 1940,
it is estimated that the deficit of saw-timber increment in relation to
drain is higher than it was 3 years previously.

IMPROVEMENT CUTTINGS
As a result of the above mentioned
making improvement cuttings.

study, directions

were develop-

ed for

SETTING UP CUTTINGS STANDARDS
There are no hard and fast rules for the making of improved
cuttings.
In general terms, poor trees are cut and good trees are left.
Since these terms are very indefinite, some cutting rules or recommendations should be followed as a guide in making such cuttings.
First, however, there are some considerations that affect the
decision as to whether or not any given tree should be cut in an improvement cutting, namely: (1) species, (2) size, (3) form and quality, (4) vigor and thrift, and (5) position and space occupied.
These
five considerations are discussed in order below.

There are many separate species of trees in most
Species.
bottomland hardwood forests and they are best considered in three
separate groups, namely: "best", ''intermediate", and "poorest",
based primarily upon commercial values. These species are listed
below according to this grouping.
Poorest species

Box

(weeds)

elder

Hawthorn
Waterlocust
Planertree

Ironwood

Swamp

privet

Intermediate

species

Best species

Overcup oak
White elm
Rock elm
Winged elm
Hackberry
Willow
Red maple
Sweet pecan
Bitter pecan

Bottomland red oak
Willow oak
Water oak
Cherry oak
Cow oak
Cottonwood
White ash
Green ash

Hickories

Persimmon

Honeylocust

Mulberry

Sycamore
Blackgum

Cypres*

Swamp

Redgum

Cottonwood

Two

Under-sawlog size
size classes are considered here:
The boundary line between these two classes is set
arbitarily at 14 inches d.b.h. and a good lower limit in an improvement
cutting is about 5 inches, d.b.h.
Size.

and sawlog

size.

Form ^-nd quality. The goal of management here is assumed to
be production of straight, high-quality logs, suitable in large sizes for
lumber and veneer, and small sizes for cooperage, etc. These are
logs for which there is a good market and are referred to as high
grade

logs.

—
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Vigor and thrift. From this standpoint, there are two classes of
trees that always should be removed in an improvement cutting :(1)
''poor risks", and (2) ''over-mature trees".
"poor risk" is a tree
containing good material that is unlikely to live until the next im-

A

provement cutting is made. An "over-mature tree" is one that has
already attained large size for its species and shows some evidence
of decreases in vigor and quality.
This may be recognized by slower
growth rates, scanty and pale foliage, crowns with large dead
branches at the top.
Position and space occupied.
This consideration is important
mainly where most of the trees are desirable. Only three classes of
trees need be considered here: (1) trees with poor growing space
those that are overtopped by others or seriously crowded by trees
of similar or large size; (2) trees that interfere with better trees
those so closely spaced as to prevent best development of better individuals; and (3) wolf trees
those with unusually large crowns
occupying excessive space and which usually are of low quality and
have short trunks.

—

CUTTING RULES
It is impossible to make a specific statement as to how far to go
removing undesirable trees. It may be determined by the size of
the area to be improved and the extent to which the forest products
can be used or sold. However, the principle that the poorest trees
should always be removed first, seems to be applicable in all cases.

in

In the suggested cutting rules presented below,

it

is

-probably best

to make the first cutting light, removing only the very poorest trees.
If a heavier cutting seems desirable, the second set of rules might be
used.
For a still heavier cutting, the third set of rules should be
added.
Going beyond this point is probably inadvisable except under

certain conditions such as the immediate need for a large volume of
wood per unit of area or where the stand is well or over-stocked. If
such a cutting is made, the fourth set of rules should be used.

Trees cut according to the suggested rules below should be cut
Trees that are of no value or
into products of greatest value or use.
use should be girdled or poisoned.

Cut first: (1) poor risks, (2) trees seriously decayed or grubby,
hence likely to decrease in value, (3) over-mature trees, which have
passed their optimum development and should be harvested before
further deterioration occurs, and (4) sawlog-size trees of the poorest
species that do not contain at least one high-grade log, and of intermediate species that do not contain at least one usable log.

Cut second: (1) Trees of the poorest or intermediate species, regardless of size that do not or will never contain at least one highgrade log and are either (a) wolf trees (occupying excessive space),
or (b) trees that will have poor growing space even after the improvement cutting. (2) Trees of the poorest or intermediate species
that interfere seriously with the growth of better trees (a) of the best
species at least 4 inches in d.b.h., or (b) of intermediate species at
least 6 inches in d.b.h.

:
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Cut 'f^drd: (1) Remaining sawlog-size trees of the poorest species
regardless of position or quality.
(2) under-sawlog size trees of the
poorest or intermediate species that interfere seriously with the
growth of better trees (a) of the best species at least 1 inch in d.b.h.
or (b) of intermediate species at least 4 inches in d.b.h.
(3) Sawlogsize of intermediate species that do not contain at least one high-grade
log, or that are very large wolf trees not containing more than one
high-grade log.
(4) Under-sawlog-size trees of the best species that
(a) will never contain at least one high-grade log and will have poor
growing space even after improvement cutting, or (b) interfere
seriously with better trees of intermediate or best species at least
4 inches in d.b.h.
(5) Wolf trees of the best species that do not or
will never contain at least one high-grade log, or more than one highgrade log if more than 20 inches d.b.h., unless needed for seed, and
(6) sawlog-size trees of the best species that do not contain at least
one usable log, unless needed for seed.
Cut fourth: (1) Remaining under-sawlog-size trees of the poorest
species (2) remaining under-sawlog-size trees of intermediate species
that will never contain at least one high-grade log; and (3) remainiuo; trees of the best species that do not or will not contain at least one
merchantable or usable log, unless needed for seed.
;

COTTONWOOD PLANTING
Cottonwood is in demand for a great variety of uses and usually
brings a good stumpage price.
Rapid growth and relatively high
value makes cottonwood a very desirable tree to grow in plantations.

money

as do those areas badly in need of reforestatree to put these acres into production.
Because cottonwood produces wood faster than any other tree in the
Delta and is a general purpose wood that finds a ready market as
lumber, pulpwood, and for other purposes, the propagation of cottonwood by cuttings and seedlings has been a subject of intensive study
since 1937 at the Stoneville Branch Experiment Station.
Idle lands cost

tion.

The Delta needs a

Farmers who have marginal or submarginal agricultural lands
that need to be planted to trees or who own batture lands will be interested in the bulletin, "Planting Cottonwood on Bottomlands", published by the Mississippi Agricultural Experiment Station, State
College, Mississippi, and prepared by Henry Bull and H. H. Muntz.
Recommendations on planting are summarized in the above-mentioned
bulletin as follows
"(1) Plant only on bottomland sites that are neither extremely
in the late summer and fall, nor deeply flooded in the winter and
spring.
Sites so sandy and dry or so low and often flooded, that

dry

they support
cottonwood.

little

or no natural vegetation, are not suitable for

"(2) Plant at 6-foot intervals in plowed furrows 10 feet apart.
If the planting site is densely covered with undesirable vegetation,

burn or disk the area before plowing.

FARM FORESTRY
"(3) Plant during the winter,
ferably in February.

IN MISSISSIPPI

when cottonwood

49

is

dormant, pre-

*'(4) Plant 1- or 2-year-old cottonwood seedlings collected from
natural stands or grown in nurseries. Trim the roots to a length of
15 inches or less (to a point where the taproot is stiff enough to insert in the planting hole), and the tops to 10 inches.
Make 20-inch
cuttings from the tops thus cut off.

"(5) Plant seedlings with a rod that makes a hole V2-inch in
diameter and 15-inches deep. Plant cuttings '/ to the same depth
with a rod that makes a hole 14-inch in diameter, or if the ground
is soft simply push them in.

"(6) Release the trees from the competition of other vegetation
and preferably twice during their first growing season
by hoeing away all vegetation within about 18 inches of each tree
before it is overtopped.

at least once

"(7) Protect the trees from fire and grazing/'

Those carrying on these studies believe that the main problem
is one of developing a cheap and satisfactory means of cultivation
during the first year after planting in order to eliminate weed
competition.
Trees of pulpwood size can be grown on favorable
sites in about 10 years.
One planter of the Delta has a small cottonwood plantation with a survival of above 80 percent.

now

•

To complement the regeneration work on cottonwood, tests are
various methods of producing cottonwood planting

now underway on

stock at low cost.
is

available,

Unless a convenient source of natural seedlings

nursery-grown cuttings from closely planted rootstocks

appear now to hold the greatest promise.
1/
More recent studies at Stone ville favors the use of cuttings made from 1- and
2-year-old cottonwood seedlings. The cuttings are made about 19 inches long with
15 inches planted below ground level leaving 4 inches above ground.

References:
(1) A report prepared by Delta Council, Stoneville, Mississippi, on
Bottomland Hardwood Research and Utilization, "Delta Bottomland Hardwoods,"
August, 1945, (2) Forest Survey Release No. 53, "A Progress Report by the Southern
Forest Survey," Southern Forest Experiment Station, New Orleans, Louisiana, June
1942.
(3) Occasional Paper No. 93, "Improvement Cuttings in the Bottomland
Hardwood Forests of Mississippi" by J. A. Putnam and Henry Bull, Southern Forest
Experiment Station, New Orleans, Louisiana, October, 1940. (4) Bulletin No. 391,
"Planting Cottonwood on Bottomlands," page 4, Agricultural Experiment Station,
State College, Mississippi, August, 1943.
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PART V

NAVAL STORES PRODUCTION
It is generally known that the outmoded but unshed name of the
naval stores industry was derived from the former uses of its products
for caulking wooden ships and for preservative treatment of their

rigging.

Pines and some other cone-bearing trees, when wounded, exude
a mixture of turpentine and resin acids. The mixture is an oleoresin
This gummy fluid is not the sap of the tree; it is a
or crude gum.
secretion found in a network of minute openings called resin ducts.
When crude gum is heated, the turpentine is distilled off and the
In former times, when rosin
residue, upon congealing, forms rosin.
was considered almost worthless, crude gum was called crude turpentine or simply turpentine, and the volatile fraction of the gum waa
known as spirits of turpentine.
Gum or crude turpentine is a valuable and important product of
In recent years, especially^
certain species of pine in Mississippi.
farm income in certain counties in the southern area of Mississippi
has been materially increased through naval stores production, parThis has
ticularly where good turpentining practices were used.
been particularly true during the past several years with advanced
This phase of forest industry will probably
prices of crude gum.
become more important in the future with the growing scarcity of
turpentine timber.

LONGLEAF AND SLASH PINES—GUM PRODUCERS
There are only two species of pine in Mississippi that producet
crude gum economically, namely, longleaf and slash.
Longleaf pine possesses two qualities which make it a profitable
forest tree in Mississippi: (1) It grows on the driest and deepest
sandy soils and on wet lands. (2) It withstands to an uncommon
degree the injurious effects of fire.
Slash pine excels all other native pines in quantity of gum which
flows from the trees when chipped. Its gum, when freshly exuded,
As compared with
is clear and about the color of light-yellow honey.
longleaf or "hill" yellow pine, its nearest competitor, slash pine yields
from its dip and scrape combined, a slightly higher percentage of
In contrast to
spirits of turpentine and a higher grade of rosin.
scrape.
little
a
only
longleaf it produces

SELECTING TURPENTINE FARMING AS A BUSINESS
Before a farmer goes into turpentine farming he should con«
sider the following
1.

is suitable for turpentine
planned to place timber
is
it
when
cases
purposes. In all
into naval stores production, it should first be determined
whether or not the timber is suitable for turpentining purSeveral factors should be considered in reaching thi»
poses.
decision, among which are:

Determine whether or not timber

:
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The

class of timber.
Only longleaf and slash pines
should be used. A comparison of the value of an acre
for sawlogs, poles, and pulpwood, at its stands, should
always be made with its value for the same purposes
after having been worked for turpentine, to determine
whether or not the turpentine profits will equal or exceed the reduction of the timber value for other pur-

poses.

Timber highly suitable for turpentine is
often found in almost inaccessible swamps and bays.
Such timber should not be cupped because high water
may prevent its being worked for a portion of the season, and the hauling costs may become prohibitive
during such times.

B.

Accessibility.

C.

Density of stand. Area being worked for turpentine at
the present time averages 19 faces per acre.
This average includes the entire acreage, both hill and swamp
lands.
Areas affording less faces per acre is probably
not ripe for turpentining, and should be left until more
trees come into the diameter specifications.
A farmer
who plans to do his own work may cup a more scattered
area than if he must hire the work done, due to the reluctance of turpentine labor to work scattered areas.
This is particularly true where the labor is paid on a
piece-work basis (per thousand faces or per barrel of
dip).

2.

Determine ivhether or not landoioner

is in position to go into
turpentine farming.
In deciding this point careful consideration should be given the following factors

A.

It is
to do necessary work or supervise same.
essential that timber be worked regularly to obtain

Time

maximum

yields.

Therefore timber owners not having

sufficient time to do this or to properly supervise the

work should not attempt gum farming.

It

is

un-

desirable to streak timber every 3 to 4 weeks, and spend
the remainder of the time working other farm crops.
In no case should more than 2 weeks elapse between
streaks.
B.

Financial condition. It requires a considerable and immediate cash outlay to go into turpentine farming. It
is, of course, necessary that farmers be in a position
to finance the business.

C.

Markets should be near enough
Availability of market.
to the producer so that the cost of hauling to market
It is also true that several marwill be within reason.
kets within reach create keener competition for gum,
sometimes resulting in higher prices to the farmer.

D.

Transportation or hauling equipment.

In the event the
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farmer does not own a truck with which
to

to haul his gum
market, he should build a small ramp on the best road

of his forest and bunch his barrels of dip there by means
of a wagon or ''slide", to be picked up by the truck engaged to do his hauling.

YIELDS OF CRUDE

GUM

The long-range production trend has been definitely downward,
due largely to a combination of two factors: (1) decrease in
the size and number of trees available for turpentining; and (2)
increasing competition from other raw materials, notably mineral
spirits and wood naval stores products.

and

is

In today's scattered stands, the turpentine worker spends approximately two-thirds of his time walking from tree to tree. He
can chip an average of only 5,000 faces per week, as compared to the
10,000-face crop which his grandfather worked in the more fully
stocked virgin forests of his day.
Moreover, because the timber is
considerably smaller than in the virgin forest, the yield per tree is
much less. Thus, because of decrease in tree size and number per
acre, the season's production of each turpentine chipper has fallen to
not more than one-quarter of what it was 50 years ago.

TURPENTINE ORCHARDS COMPARED WITH NATURAL STANDS
The scattered second-growth stands of the turpentine belt average about 20 working trees per acre. Although fire protection, turpentining and cutting practices have improved in recent years, progress toward better stocking has been slow.
Most of the timber is
handled according to a naval-stores-dominated system of management
which is not conducive to the building up or maintenance of wellThe trees are relatively
stocked stands of slash and long-leaf pines.
small, averaging only 11 to 12 inches in diameter at breast height,
because of almost universal tapping as soon as they reach 9 inches
in diameter.
Gum yields are accordingly low, averaging about 8.3
pounds per tree per year. Per acre production thus amounts to only
166 pounds of gum per season.
Further inefficiency results from the wide range in tree sizes
found in the average stands. The larger trees generally produce
more gum and fill their cups faster, so to avoid loss from overflow
from these trees the entire crop must be dipped long before the
majority of the cups are full of gum.
Thus, the large amount of unproductive walking time, the necessity for frequent gum collection, the low yields per tree and per acre,
all tend to lower efficiency and increase production costs in the
average natural second-growth forest.
Plantations of slash pine have made excellent growth on abandoned fields of low fertility. Trees that were planted on such areas
in 1930 are now being worked for naval stores under regular commercial operating procedure. Plantings on better sites would come
into production

much

sooner.

:
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Assuming that with a planting of slash pine, 12 x 12 foot spacing,
and that 80 percent of the trees would survive and attain workable
size at about the same time, a planted turpentine orchard should
have at least 242 trees per acre. This is more than 12 times the
number of working trees in the average natural forest at the present
time.

SUMMARIZED STATEMENTS AND CONCLUSIONS ON
TURPENTINE PRACTICES
In 1923 a number of experiments were started by the Southern
Forest Experiment Station at Starke, Florida, for the purpose of determining the best naval stores practice in second-growth slash and
longleaf pines, the two species that are the main source of naval
stores in the United States.
The practice so determined should supply
the definite information needed to avoid the severe damage to timber
stands wrought by present and past turpentining methods and to
combine profitable, sustained turpentining with timber conservation.

Summarized statements and conclusions as to the results of these
experiments are given below.
The principal studies were undertaken in dense second-growth,
35-year-old slash pine and open 25-year-old, second-growth longleaf
pine.

The height-of-streak test, in which three heights, 0.32, 0.5 and
0.73 inch, were tried out, revealed the following advantages in favor
of low chipping

Low chipping produces fully as much gum in 5 years' time as
higher working.
Low working permits the continuous chipping of one face on
trees 11 or more inches in diameter for 10 to 12 years, whereas,
moderately chipped faces are worked out in 7 years and high-chipped
faces in 5 years.
This additional working should furnish from 25 to 50 percent
more gum for each face.
The longer working period provides a longer healing period before back facing is begun and avoids the delay of a long rest period
before back faces can be put on.
In naval stores management the longer working period allows for
sustained operation without interruption, yielding greater returns
at lower operating costs.
Where timber is soon to be cut and only a short working period
is permitted, low chipping reduces damage to the butt log nearly 50
percent over that resulting from high chipping.
The low streak results in a smaller amount of damage from dry
facing.

The depth-of-streak tests comprised four depths, 0.3, 0.5, 0.75,
The dense slash timber suffered a greater amount of
1 inch.
damage than would have occurred in more open stands. The results
and

obtained in this test revealed the following advantages in favor of
shallow working:

—
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Although different depths of streak produce no significant difference in total gum yield from 5 years' working, a greater reduction
in yield from year to year accompanies the deeper work, indicating
a considerably lower total yield for deep chipping if the work be
extended to 7 or more years
.

FIGURE 14

— The

slash

pine above

is

10 inches

in

diameter at 15 years of age.

Note change

from Number 1 to 00 back.

Eleven-inch or larger trees may be worked with shallow streaks
(or even longer with lower streaks) before the gum
yields are reduced to an unprofitable point, as opposed to 5 years'
work with deep chipping. Mechanical weakening of the trees is
for 7 years

avoided.

On shallow-chipped slash, dry faces are only one-third as numerous as on deeply chipped slash pine. Injury from insect and fungus
attacks on dry faces is correspondingly lessened.
In the width-of-face tests, two series of face widths were used
in one case one-fourth, one-half, and three-fourths of the circumference, and in the other case one-fourth, one-third and three-eighths.
Only 5 years' work is possible on the 75 percent faces, because
the extreme width of face precludes the possibility of back facing.
Three sets of faces, covering a minimum of 15 years, are possible
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on the narrow-faced group without intermediate resting periods, and
one set of back faces on medium-faced (50 percent) trees. Total
yields for wide, medium, and narrow faces may thus be estimated
at 168.8, 262.5, and 372 barrels of turpentine per crop, respectively.

The second series of tests showed that the groups of faces that
are one-third and three-eighths of circumference, yielded, respectively, 8 and 9 percent more than the narrow faces.
However, three sets
of faces may he cut in succession without interruption on the
one-fourth circumference group, whereas some resting period may
be required in the case of the wider faces before the trees can be
worked with two

sets of

back faces.

A

study of density of stand as it affects gum yields and the
ability of the trees to be turpentined without damage indicated that
more open-growing trees yield considerably more than trees in
dense stands, and that there is less reduction in yield from year to
year where the trees have plenty of space.
study of yield in relation to crown size indicated that more gum is obtained from the
trees with larger crowns.
Furthermore, on these large-crowned
trees growing in the open there is less dry facing and faces heal more
rapidly than in crow ded stands.

A

A study of the effect of diameter size on naval stores yield
brought out the fact that yields increase with size of tree and that
trees smaller than 9 inches cannot be chipped with any assurance
of obtaining a satisfactory profit unless the market prices are high
or the trees considerably more vigorous than the average.
All chipping resulted in a reduction of diameter growth rate.
This reduction increased with greater height of streak, greater depth
of streak, and the use of two simultaneous faces as opposed to single
faces.

Studies in 1920 by the U. S. Forest Service in Florida showed
that growth of 1-face trees was reduced 27 percent and 2-face trees
were reduced 40 percent.

Turpentining in fairly open longleaf stands apparently did not
affect the ability of the trees to produce cones.

Dry facing is an important item in naval-stores management as
impairs the value of lumber and increases the likelihood of further
degrade caused by insects and fungi. Dry facing is more serious in
It increases with density of stand
slash pine stands than in longleaf.
and with greater depth of chipping and is normally more serious
whenever any other destructive agencies have weakened the trees.
it

The principal insect associated with turpentining work is the
turpentine borer (Buprestis apricons). Damage by this borer may
be kept under control by the use of conservative methods, such as
shallow chipping and the cutting of narrow faces. Tacking tins and
avoiding the use of ax cuts in the face also reduces the likelihood of
damage from these borers.

The whole

series of tests

show that timber may be chipped for
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a much longer time than under present commercial methods, with
a higher sustained yield and less damage to the trees, provided low
Also, if work
streaks, shallow streaks, and narrow faces are used.
is confined to trees above 9 inches in diameter, well spaced, and wit>i
The
plenty of crown, gum yields may be considerably increased.
results from all the stands under observation at Starke indicate chat
annual mortality in second-growth turpentine stands may be kept
down to 0.5 percent, provided conservative methods are employed.

The latest detailed experimental information on turpentining
practices may be secured from Southern Forest Experiment Station,
New Orleans, Louisiana.

FIGURE 15
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THE USE OF CHEMICAL STIMULANTS TO INCREASE

GUM

YIELDS

Research during recent years have proven that various chemical
stimulants have increased gum yield from longleaf and slash pines,
iVTany different stimulants have been used and all the acids used
caused some stimulation of gum flow with certain concentrations.
However, only two were consistently outstanding in promoting large
increases in gum production, namely, sulphuric and hydrochloric
acid.
Of the two acids, sulphuric seems to be superior as a stimulant.

In addition to increased flow of gum it seems that the number
of chippings can be reduced by the use of these stimulants.
One of
the biggest problems encountered in the use of these stimulants has
been developing a satisfactory way of applying them to the streaks
or faces.
Research is still active in the various phases of this work
and positive conclusions have not been made as to the best practices
in applying stimulants which increases gum flow.
Therefore detailed
results of experiments to date are not included in this bulletin.. For
those who are interested in this subject it is suggested that for
information on progress from time to time they may contact the
Southern Forest Experiment Station, New Orleans, Louisiana.
It might be added that no tree that has been in the experiment
thus far has been killed by chemical treatments, and most important,
^trees that are now in their fourth year of treatment are still producing more gum than those not treated.

Another important fact is that from results thus far neither the
acid or caustic soda treatment has had any effect on resin grades.
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TURPENTINE STILLS
Plants or stills in Mississippi that produce gum turpentine and
from crude gum are located at Lucedale, State Line, Long Beach,
Ocean Springs, Vancleave, Wiggins, Battle, Bucatunna, Clara, and

resin

Waynesboro.

—

FIGURE 21 Turpentine
and adjoining counties.

still,

Wiggins,

Mississippi,

provides

market

for

gum

farmers

in

Stone

References:
(1) United States Department of Agriculture Farmers' Bulletin
No. 1256, "Slash Pine," pp. 1, 2, 3, 4, 8, 9, and 11. Washington, D. C, September,
1944.
(2) United States Department of Agriculture Technical Bulletin No. 398,
"Experiments in Naval Stores Practice," pp. 48, 49, and 50. Washington, D. C,
April, 1932.
(3) Southern Forest Experiment Station, Occasional Paper No. 106,
"The Use of Chemical Stimulants to Increase Gum Yields in Slash and Lsngleaf
Pines," pp. 2, 3, 4, 7, 8, 10, 11, 15, 16, 17, 23, 26, 28, 29, and 30. New Orleans, Louisiana
September 1, 1944. (4) Chemurgic Reprint Series No. 29, "Gum Naval Stores
Industry" by Carl E. Ostrom and Keith W. Dorman, Southern Forest Experiment
Station, New Orleans, Louisiana. Reprint from the Chemurgic Digest, September,
1945.
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PART VI

PRESERVATIVE TREATMENTS OF FARM TIMBER
The quality of wood used on the farms of the country and exposed to decay is very great. The total is difficult to estimate, but
it undoubtedly amounts to several billion board feet annually.
This
wood is used in various forms, such as fence posts, buildings, bridges,
culverts, shingles, telephone poles, silos, vine stakes, and small* buildings.
For such uses durability is usually of great importance.
Some woods resist decay better than others. A post of one kind
of wood may last 10 years or more, while one of another kind may
last only two years under the same conditions.
There is also a great
difference in the durability of wood of the same species under different conditions.
When the posts are actually submerged in water
or a very dry situation they will last longer than in a situation
where the ground is simply damp or alternately wet and dry. It will
last better in a compact clay soil than in a loose sandy soil.
A warm,
moist climate is more favorable to decay than a dry one, or one that
has long, cold winters.

Durable woods are continually growing scarcer and higher priced
most localities and less durable woods must be used in their stead.
Many of the non-durable woods in their natural condition will last
only two or three years in situations favorable to decay. It will
readily be seen, therefore, that any reasonably cheap method of inin

creasing their life will save money for the user.
For a number of years experiments on the preservative treatment of fence posts, poles, and other forms of timber exposed to decay, have been made by federal and state forest services in cooperation
with agricultural experiment stations, farmers, and various companies.
They have proved conclusively that when a suitable preservative treatment is given posts or poles that would ordinarily rot quickly
they can be made to last 12 to 25 years and that similar resistance to
decay can be obtained with other forms of timber.

REQUIREMENTS OF PRESERVATIVES
There are six important requirements for a preservative for
general use: (1) it should be safe to use, (2) should be reasonably
cheap, (3) should penetrate wood readily, (4) should not be corrosive
to metal, (5) should not evaporate or wash out of the wood easily, and
For special purposes there are,
(6) should be poisonous to fungi.
of course, additional requirements.
Details are given below for preservative treatment of fence posts
with Pentachlorophenol, which, according to the Mississippi Agricultural Experiment Station, shows promise of being a practical, efficient method of preserving farm timbers.
If details are desired on various other methods of preservative
treatments, they may be secured by writing the Mississippi Agricultural Experiment Station for Bulletin No. 439, "Fence Posts:
Production and Treating Costs", by W. C. Hopkins, November, 1946.
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PENTACHLOROPHENOL COLD SOAKING TREATMENT
FOR FENCE POSTS'
Recent experiments at State College have shown that fence posts
can be satisfactorily treated by an inexpensive and simple method
which requires little equipment and which promises a service life
of 12 to 20 years per post.
The following sets forth in detail the
procedure to be followed in using the pentachlorophenol cold soaking
treatment on fence posts.

EQUIPMENT NEEDED
The only equipment required

is a watertight tank six inches
longer than the longest post to be treated. The tank may be any
convenient depth and width. A rectangular tank about 2' x 2' x 8*
is suggested.
The tank may be built of 2" x 12" tongue-and-grove lumber
caulked with cotton, red lead or some other caulking material. One
hundred twelve board feet of 2" x 12" lumber is required for a tan<k
2' X 2' X 8'.
Needed are six pieces eight feet long and four pieces
two feet long. Such a tank will hold 12 to 20 posts of 4" to 6" in
diameter and will require about 150 gallons of preservative to start
with.
If posts longer than 71/2 feet are to be treated, the tank must
be accordingly longer.

PRESERVATIVE
oil

Pentachlorophenol concentrated solution, diluted with No. 2 fuel
in the proportions recommended by the manufacturer may be ob-

tained from:
Chapman Chemical Company

Permatox Concentrate which

Pere Marquette Building
New Orleans, Louisiana

gallon
fuel

of

is used one
concentrate to ten gallons of

oil.

or

Memphis

Wood

9,

Tennessee

Treating Chemicals
Missouri

Company

Monsanto Chemicals Company
St.

Timbertox

concentrate

well as perfuel oil so
that a 5 percent solution is obtained.
Follow manufacturer's instructions on
container to obtain this mixture.

as

matox should be mixed with

St. Louis,

"Permassan

60".

Ready

to use.

Louis, Missouri

The concentrates cost about $2.00 per gallon, and fuel oil costs
about 10 cents per gallon. The preservative solution recommended
would, therefore,
1 gallon of concentrate to 10 gallons of fuel oil
Approximate
cost about 27 cents, or 7 cents per quart of solution.
cost of solution per treated post may be figured from table 11 below,
showing number of quarts of preservative solution required for posts
of different sizes.
Examples posts 6-7 feet long, 3-4 inches diameter
at top, will require 1 quart of solution, costing 7 cents each; posts
8-9 feet long, 5-6 inches diameter, will require 3 quarts of solution,

—

—

:

costing 21 cents each.
Mississippi Agricultural Experiment Station Information Sheet No. 392,
"Pentachlorophenol Cold Soaking Treatment for Fence Posts" by Monty Payne
and W. C. Hopkins, State College, Mississippi, June, 1947.
1
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FK3URE 23 A mechankaj chain peeler operated by one or two men peels posts clean and In
from 45 seconds to 2 minutes per post depending on the species, season of year and length off time
between cutting posts and peeling posts.

FARM FORESTRY
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quarts of preservative
different sizes

solution

required

65
for

posts

~~~~

Diameter at small end oTpost
2-3 inches

5-6 inches^T^S inches 9 inches 10 inches

~

Quarts of preservative required per post

Post length

H ZT

6-7 feet
8-9 feet
10 feet

3-4 inches

of

2
2

1

~2

4

2
2

3
3

5
6

6
8
9

SP
9
11

Approximate time required to get these absorptions:
Pine

—

hours
hours
96 hours
3
6

Red Oak
Post

Oak

Elm

Gum

20 hours
4 hours

TREATMENT
Posts must be well peeled (all bark, both outer and inner removed) and dried for at least 60 days in the summer and 120 days
Peeling is most .easily done in the spring. Figure 22
in the winter.
shows simple tools for peeling posts. Figure 23 shows a mechanical
peeling machine,

Assort posts for treating, placing those of the same length,
Figure 24 shows a good method of
diameter, and species together.
stacking posts.

—

FIGURE 24 Fence posts peeled and stacked for seasoning period of 60 days in summer, 120 days
Posts peeled by chain barker at Newton
They will then be ready for preservative treatments.
in winter.
Branch Experiment Station of Mississippi Agricultural Experiment Station.
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FIGURE 25 Machine peeled (chain barker) does better job of removing inner bark than hand
peeled posts as shown in picture.
The three posts on top, foreground were hand peeled, the rest machine
peeled.
Machine peels pine posts at rate of 50-75 per hour, oak, ironwood, and sweetgum 20-35 per
hour.
in
Posts must be freshly cut
March-April and May to get best results from peeling.
Work donp
at Newton Branch Station, Mississippi Agricultural Experiment Station.

Place posts in tank leaving a minimum of 8 inches from the to))
of tank down to top layer of posts.
Barely cover posts with preservative.
Then determine number of quarts to be absorbed by each batch
of posts by referring to table 11.
For example, 20 posts 3 to 4 inches
in diameter, 7 feet long would require 20 quarts of preservative to
treat properly.
Thus, you would add 20 quarts of preservative to
that already in the tank (which already barely covers the posts).
Weight posts down to prevent floating and leave posts in tank
until preservative drops back to the level where posts oegan to show
above fluid. Remove posts from tank, stack to dry, then add a new
batch of posts and repeat process.
Keep livestock away from treating tank.
Reference:

United States Department of Agriculture Farmers' Bulletin No.
Treatment of Farm Timbers," Washington, D. C.

744,

"Tlie Preservative

Reference: Mississippi Agricultural Experiment Station Information
No. 392, "Pentachlorophenol Cold Soaking Treatment for Fence Pasts" by
Payne and W. C. Hopkins, State College, Mississippi, June, 1947.

Sheet

Monty

:

FARM FORESTRY
PART

IN MISSISSIPPI

67

VII

MARKETING AND UTILIZATION OF FARM TIMBERS
MARKETS

An

attempt is made here to show the various classes of products
that are manufactured in Mississippi from forests; also the names
and addresses of the manufacturing plants. This means that such
plants afford available market for various classes of timber.
However, as shown in discussions below, there are in many cases local
dealers who buy farm timber and/or products that are in turn sold to
the manufacturing plants either in Mississippi or elsewhere.

SAWLOGS
There is a market for sawlogs or lumber in every county and
even in most communities in Mississippi. In most cases there is a
local person who owns a portable or other type sawmill, who yviW
buy the farmer's timber. Farm timber is sold too often by tracts
for a given sum of money.
In some cases, however, it is sold subject

to a log or lumber scale, or the standing timber is estimated, either of
which is a better method than selling for a lump-sum without estimating or measuring the timber to be sold.

PULPWOOD
Farmers in most communities of Mississippi can market pulpwood either to local buyers or receivers or by delivering the timber to
plants.
The Masonite Plant, Laurel; Flintkote Plant, Meridian;
Gypsum Plant, Greenville; and International Paper Mill of Pascagoula, are

all

located within the State.

Several out-of-state mills

have

local representatives at various railroad points, almost throughout the State, who will buy either standing pulpwood timber, or buy it
cut and stacked at the farm, or delivered to the railroad.

Having available markets for pulpwood

is very important.
necessary, the timber can be sold for
pulpwood, thereby giving farmers wages for their time in doing a
necessary job and, also, a market for timber that might otherwise
be wasted.

Where thinning

of small trees

PULP

is

AND BOARD

MILLS

of plants in Mississippi and neighboring states
that provide markets for pulpwood

Below

Name

is

a

list

of firm (handle unpeeled

Paper Mills
wood)

Gaylord Container Corporation
Brown Paper Company
Southern Craft Division of International
Paper Company
Gulfstates Paper Company

&

Hollingsworth
Whitney
National Gypsum

Addresses
Bogalusa, Louisiana
Monroe, Louisiana
Bastrop and Springfield, Louisiana,
Mobile, Ala., Pascagoula, Miss.
Tuscaloosa, Alabama
Mobile, Alabama
Mobile, Alabama

Board Mills
Flintkote

Company

Meridian, Mississippi

Laurel, Mississippi
Masonite Corporation
Greenville, Mississippi
United States Gypsum Company
Kingsport, Tennessee
Meade Corporation
The last three companies use only peeled wood and they also use hardwoods
with the exception of Oak, hickory, and dogwood.
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views of Cottonwood and willow pulpwood being transported by water to board

plant at Greenville, Mississippi.
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Plant employs about 600 people.

AND CROSSTIES

Marketing poles and piling is very important since the price of
these products is much higher as a rule, when based on the number
of board feet, then pulpwood or sawlogs.
This is true because of
the scarcity of timber that is of sufficient size and length and straight
enough to make desirable poles.
Unlike sawlogs and pulpwood, the markets for poles and piling
in Mississippi are not so plentiful.
However, poles can be shipped
by rail or delivered by truck to various points in the State. They
must be creosoted, thus, they are usually delivered to creosoting
plants regardless of who might buy them.

many

places very few or no poles are sold and thus there are
In such cases it may be necessary to contact some
of the firms that handle these products.

In

no

local buyers.

Below
Name

is

a

list

of firms that handle poles, piling, and/or crossties:

of firms

Ayre-Lord Tie Company
Gulf States Creosoting Company
Gulfport Creosoting Company
West Pascagoula Creosoting Works
T. G. Moss Tie Company, Agency

Enoch Lumber Company Gulfwood

Addresses
Grenada, Mississippi
Jack.son, Meridian, and Hattlesburg,
Mississippi
Gulfport, Mississippi
Pascagoula, Mississippi
Columbus, Mississippi
Fern wood, Mississippi

Preserving Corp.

American Creosoting Works

Louisville, Mississippi
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There are many local buyers or dealers of crossties in the State
and they are probably too numerous in number to list at this point
However, practically all crossties are bought directly for or sold to
creosoting companies; therefore, if there is not a local market for
crossties, farmers might contact the nearest creosote company for
information on prices, delivery points and names of buyers.

SPECIALTY PRODUCTS
There are quite a few special products made from forest timbers
in Mississippi, namely, boxes and crates, building materials, caskets,
shuttle blocks, farm implements, furniture, implement handles, sash
doors, staves, trailers and bodies, veneer board, wagons, prefabricated houses, and shipbuilding repairs. The towns where some or
most of these various products are made are listed below:
Chemical naval stores and by-products from pine stumps. Plants
are located in Laurel, Hattiesburg, Gulfport, Columbia, and Picayune.
Boxes and crates. These are made at Natchez, Port Gibson,
Grenada, Biloxi, Jackson, Lumberton, Meridian, Fernwood, and
Greenville.

Caskets are made at West Point, Lucedale, Jackson, Marks,

Yazoo

City.

made of dogwood at Port Gibson, Oxford,
Brookhaven.
Farm implements are made at Houston, Jackson, Prentiss, Laurel,
Greenwood, Pontotoc, Randolph, Baldwyn, and Booneville.
Furniture is made at Corinth, Vardaman, Hattiesburg, Laurel,
Meridian, Thomastown, Brookhaven, Columbus, Canton, Poplarville,
McComb, Pontotoc, Booneville, luka, Louisville, and Noxapater.
Shuttle blocks are

Implement handles are made at Potts Camp, Pyland, Van Fleet,
Meridian, Jackson, and Louisville.
Prefabricated houses are made at Jackson and Laurel.
Sash and doors are made at Smithdale, Hattiesburg, Biloxi, Jackson, Meridian, Y^azoo City, and Prentiss.
Ship building repairs are done in Biloxi, Gulfport, Ocean Springs,
and Pascagoula.
Staves are made at Natchez, Kosciusko, Pachuta, Clarksdale,
Friars Point, Sherard, Grenada, Bolton, Jackson, West, Bay Springs,
Oxford, Meridian, Greenwood, Columbus, Way, Amory, Philadelphia,
Batesville, Brandon, Lake, Morton. Vicksburg, Greenville, and Water
Valley.

Trailers and bodies are constructed at Corinth, Okolona, Jackson,
Oxford, Greenwood, Philadelphia, Booneville, Vicksburg, and Eupora.
Veneer boards ar made at Natchez, Port Gibson, Leaf, Leakesville, Pascagoula, Laurel, Meridian, Orna, Columbus, Columbia, Picayune, Beaumont, Fernwood, Greenville, and Waynesboro.
Wagons are made at Durant, Lexington, Laurel, Oxford, Meridian,

and

Louisville.

In addition, there are

wood working shops

in

West

Point,

Me-
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ridian, Lucedale, Canton, Newton, Ecru, Pontotoc, and Mendenhall,
in which various items, too numerous to list, are manufactured.

However, these shops provide a market for a limited amount of
various kinds of timber, principally hardwoods.
There are quite a few plants in the State that produce gum,
turpentine, arfd resin from crude gum.
However, naval stores are
discussed in another chapter in this bulletin and these plants are
listed in that section.
Reference: Mississippi Board of Development Report, "Index of Manufacturers
in Mississippi," p. 10 to 52, Jackson, Mississippi. January, 1943.

SELLING TIMBER

ON A GRADE
vs.

BASIS,

FARM

ALSO DELIVERED PRICES

PRICES

In the table below is shown comparisons of estimated returns
from saw-timber, pulpwood, crossties and piling, on the stump and delivered to the railhead.
This table might be helpful to the farmer in
deciding what type of product to sell and whether or not to sell on the
stump or deliver to local markets.
The prices used in making these estimates were estimated average prices received in 1945 by farmers in Mississippi. The volumes
in board feet w^ere calculated from the Scribner Decimal C. Rule
which is about equal to green lumber tally for a portable sawmill.
The prices used for products delivered to the railhead are for
processed products in the case of saw-timber and crossties and are
probably not comparable to pulpwood and piling.
Table 12. Comparison of returns from a 12-inch tree d.b.h., with three 16-foot logs
containing 110 board feet, Scribner Decimal C. Rule, used for different type
products, also on a per thousand board feet basis. i/

Value of different products

Saw timber

Units
1.

Stumpage
A. Per M.
B.

2.

b.

f

Per

tree
Delivered to R. R.
A. Per M. b. f
B. Per tree

Pulpwood

Crossties

Piling

$10.00

$3.00

$6.06

$13.09

1.10

.36

.67

1.44

35.00 2/
3.85 2/

15.20 3/
1.86 3/

32.12 2/
3.43 2/

43.64 3/
4.80 3/

1/
Estimates and calculations made by the Forestry Department, Agricultural
Experiment Station, State College, Mississippi.

2/
3/

Processed products.
Peeled.

From the above table and figures it can be readily seen that the
farmer's income from timber depends to a large degree on the type
of product sold, when it is sold, and whether or not it is processed.
Table 16 shows that a 48-foot tree, 12 inches d.b.h., containing 110
board feet could be sold for $0.36 or $1.44 at the stump using the two
price extremes or the high and low possibles.
Delivered to the railIt is
head, the tree might be sold for $1.86 or as much as $4.80.
evident from these figures that all pine trees with enough body length
and that are large and straight enough should be sold for poles or
piling.
If not, they should be sold as sawlogs or made into lumber,

:
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they are 10 inches or more in diameter and not culls. However,
a tree is 10 inches in diameter or larger, it may be made into crossties and bring the farmer more money than if sold for pulpwood.
If
a farmer has plenty of labor at certain times of the year so he may
manufacture crossties by hand, when he does not have access to a
sawmill, he can get the additional price shown above. Whether or
not a farmer cuts his itmber for piling, poles, lumber, or crossties
should depend upon the grade of the timber. In case it is used for
lumber or crossties, whether it is manufactured and/or delivered
to the railhead should be determined by the labor and equipment
if

if

available.

Information below, including tables, might be helpful to farmers
made of the various kinds and sizes of

in deciding what use should be
trees on his farm.

PILING

AND POLES

Table 13 shows the value of various sizes and length of pine trees,
for piling.
The specifications for piling are very exacting because to
drive them into the ground, top down, they must be sound and absolutely straight also they must have an even and gradual taper from
butt to top.
;

The

prices used in tables 13, and 14 are as of December, 1942,

f.o.b. cars.

Table

13.

Value of piling of various

sizes

ivnnimnm

and

F.O.B.

diameter in

Length

Per

inches at

in
feet

lineal
feet

70
60
55
50
45
40
35
30

$0.23
0.18
0.15
0.14
0.12
0.12
0.10
0.10

Stump

Top

|14

6

14
131^

6

13^

7
8
8

7

13
13

12%

8
8

121/2

lengths,

car

f.o.b.

car and at the stump.

prices

Total price
per piling
f.o.b.

cars

$16.10
10.80
8.25
7.00
5.40
4.80
3.50
3.00

Stumpage
value

@

50%

of f.o.b.
car prices
$8.05
5.40
4.12
3.50
2.70
2.40
1.75
1.50

Reference: "Slash and Longleaf Pine Growers' Handbook" by M. E. Henegar,
Industrial Extension Forester, The Newton Company, Incorporated, Lake City,
Florida, p. 16.

(Note:
25 of the

Tables

same

14, 15, 16, 17, 18

and

19

were taken from pp.

17, 20, 22,

24

and

reference.)

Poles are graded into several classes and the specifications are
not as exacting as they are for piling. Because the poles are set in
the ground with the small end up, the taper does not need to be exact
and gradual and there may be small bulges or slight reverse curves
so long as the pole has a straight line from end to end and is sound.
Many pines that will not meet the piling specifications will manufacture into poles of good grade and high market value, as shown in
the following pole table
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Prices of poi^s by classes, sizes,

and lengths

Minimum

f.o.b.

cars

and stnmpage.

F.O.B. Car prices

Class

diameter in

T
.ATI 0*i"l^
l^Cllg
111

Per lineal

Total

of
pole

inches at

in
feet

feet in

price
per pole

2
4
2

Stump

Top

17-1/4
15-1/2

8-1/4
7
8

17
16

3
4

7-2/3

15-3/4
16-1/2
15-1/2
14-1/2

2
3
4
2
3

7

8-1/4
7-2/3
7
8-1/2
7-2/3

16
15
14

.4
2
3
4
2
3
4
2
3
2
3
4

7

15-1/2
14-1/2
13-1/2

8-1/4
7-2/3

15
14

8-1/4
7-2/3

12-2/5
14-1/2
13-1/2
13-9/10

7

7

8-1/4
7-2/3
8-1/4
7-2/3

13
12
13

7

8-1/4
7-2/3

12-2/5
11-1/2
10-3/4
10
10-3/4
10-1/4

3

4
5
6
4
6

— Farmer

FIGURE 28

the number of board feet

7

6-1/3
5-3/4
7

6-1/3

has delivered
the load.

In

75
75
70
70
70
65
65
65
60
60
60
55
55
55
50
50
50
45
45
40
40
40
60
35
35
35
35

cents
30-2/3
17-1/3
25-5/7
18-6/7
15-3/7
23-1/13
18-6/13
14-10/13
20
16-2/3
11-2/3
15-5/11
12-8/11
10

14-2/3
12

9-1/2
11-2/3
10-5/9
9-3/8
7-1/2
6-7/8
8-4/7
7-1/7

30
30

logs to railroad siding

6
5

3-3/7
4

3-1/2

and

h

432

$23.00
13.00
18.00
13.20
10.80
15.00
12.00
9.60
12.00
10.00
7.00
8.50
7.00
5.50
7.20
6.00
4.75
5.25
4.75
3.75
3.00
2.75
3.00
2.50
2.10
1.75
1.20
1.20
1.05

Stnmpage
value at
50 % of f.o.b.
car prices
$11.50
6.50
9.00
6.60
5.40
7.50
6.00
4.80
6.00
5.00
3.50
4.25
3.50
2.75
3.60
3.00
2.37
2.62
2.37
1.87
1.50
1.37
1.00
1.25
1.05
.87
.60

.60
.52

having them scaled to aetermin*
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LUMBER
After the piling and poles have been selected from
stand, lumber in point of value is next in importance.
commonly used log rules are the International Scribner
and the Doyle rules. The International rule will give
grower the greatest volume of board feet of lumber from

the timber

The most
Decimal C.
the timber
logs of the

prevailing second growth timber.
If it is desirable to sell standing timber for lumber, a fairly accurate estimate can be made by use of table 15 which is an International log rule table.
To compute the stumpage of standing trees, using a price of
$10.00 per thousand board feet, multiply the number of board feet in
a tree by one cent.

Table

15.

International

log:

rule

for

estimating standing: timber

(pine).

DBH outside
Board feet contents
from 1 to 5, 16-foot

bark in
inches
'

1

2

3

8
9
10

18
20
23
25

27
34
39
44

11

....

51

42
52
63
76
88

7

12
13
14
15
16
17
18
19
20

57
62
70
76
83

....
....

....
....

....

__

.

....

-

101
115
129
143
160
177
193
212
231

of trees with
logs per tree
4

88
106
125
146
170
187
211
234
261

287
315
345

5"

139
166
192
221
250
282
314
348
384

422
463

CROSSTIES
After the piling poles and lumber trees have been selected the
next wood product in point of value is crossties. Most standard
gauge railroads use a standard length tie of Si/^-foot and 7V2-foot
length and one company uses a 9-foot length tie as its standard. The
most common dimension of standard ties are 7" x 9", 7" x 8", 6" x 8",
and 6" x 7", and more recently some roads are using ties that are just
slabbed on two sides to a standard of 7 inches and 6 inches thick.

The minimum diameters

at small end inside bark of logs 8V^
out ties of the standard dimensions are as follows: For 7" X 9" ties, minimum diameter of 111/2 inches; for T' x 8"
ties, minimum diameter of lOl/o inches; for 6" x 8" ties, minimum
diameter of 10 inches for 6" x 7" ties, minimum diameter of 9 inches.
feet long that will

hew

;

The approximate number of ties of the varying dimensions that
be cut from standing trees may be arrived at by estimating the
diameter of the tree inside the bark at 8 1/2 f^et from the stump and
continue up the tree estimating the diameter at points in multiples of

may

8 1/2 feet until the diameter of the tree is reduced to
inches.

minimum

of 9

76
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FIGURE 29 Farmers In Wayne County having crossties ins^pected by buyer at railroad
Farmers today are receiving $0.85 to $1.30 for crossties delivered.

siding.

In the latter part of 1942 and first part of 1943, tie prices for
814-foot standard dimensions were approximately: for 7" x 9",
$1.20; 7" X
$1.00; 6" x 8", $0.80; 6" x T\ $0.70 f.ob. cars.
The
stumpage value usually runs about 25 percent of the f .o.b. car prices.
The following table will illustrate the various dimensions of ties
that may be hewn from 81/^ -foot length logs of minimum diameters
at small end inside bark and the approximate stumpage value. at 25
percent of the f .o.b. car prices.
Table

16.

Diameter of

logs,

Minimum diameter
dimensions of

of logs

ties in

dimension of

and value per

ties

tie

on the

stnmp and F.O.B. cars

•

and

inches

Value per

tie

Stumpage at 25 percent
Diameters
11-1/2"
10-1/2"
10"
9"

Dimensions of ties' F.O.B. cars
X 9" X 8-1/2'
$1.20
7" X 8" X 8-1/2'
1.00
6" X 8" X 8-1/2'
0.80
6" X 7" X 8-1/2'
0.70

T

f.o.b.

car price
$0.30
0.25
0.20
0.17-1/2

of
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PULPWOOD
After the piling, poles, lumber and ties have been selected, the
tops or otherwise waste portion of the pines have a salvage value and
should be sold as pulpwood or fuelwood. Also thinnings of small
lumber from thick stands can be used for pulpwood.

Pulpwood is usually sold by the unit of 160 cubic feet and when
the sticks are 5 feet long and put into stacks 4 feet high and 8 feet
long (5' X 4' X 8') it makes a unit.
Pulp mills require the sticks to be
cut usually from 3 inches to 5 inches longer than 5 feet (63 inches to
65 inches) which runs well over the 160 cubic feet per unit but th«
price usually remains the unij price.

—

FIGURE 30 Homer Taylor, tenant on farm of C. B. Carlee, Alcorn
wagon and team, he has cut, peeled, and is shown hauling pulpwood to the
received from $9.99 to $14.00 per unit for this type of wood loaded on the

his own
The farmer

Using

County.

railroad car.
railroad car.

The following pulpwood table will serve as a guide for computing
the approximate number of units that may be cut from standing pines
of various diameters and heights.
Table

DBH
in

inches

Number

17.

Approximate number of trees of various d.b.h.'s outside bark
from 30* to 100' in total height required to make a unit
of pulpwood
30'

14
13
12
11
10

9
8
7
6
5

of trees, of various sizes and heights, required to
make a unit of pulpwood

30
39
50
69

40'

lb
11
14
18
21
28
35

46

50'

GO*

5
6
7
8
10
12
15

4

20
26
34

5
6
7
8
10
12
15

20
27

70»

80*

4
4

3
3
4
5
5
7
8
10

5
5
7

8
9
12
16

90'

100*

3
3
3
4

2
3
3

5
5

:
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loading pulpwood at Quitman siding of Clarice County Forestry Cooperative.

Figures for the following pulpwood table 18 and columns one
and two, basic figures for pulpwood table 19, were taken from the
Florida Forest Service Bulletin 12 entitled, "Growing and Marketing
Pulpwood."

The approximate number of
ters at small end to
following table

Table

18.

make

Number

of

sticks 5 feet long of uniform diamea unit of pulpwood is illustrated in the

pulpwood

required to

Diameter of
in inches
14
12
11

10
9

sticks

Number

of sticks

per unit
22
30
35
42
51

sticks, of various

make a

diameter

sizes,

unit.

Diameter

of sticks
in inches

.

Number

of sticks

per unit

8
7
6
5

64
82
109
152

4

228

The following table will show the approximate stumpage value
at $2.00 per unit for 1000 round (not worked out for crude gum)
standing pines of average heights and various d.b.h. ranging from 5
inches to 14 inche^'outside bark:
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Table 19. Number of pines required to make a unit of pulpwood at various
diameter sizes and value of each pine at $2.00 per unit of wood.

Number

of pines

per unit
4
o
9

t
10
13
20
33
60

ci.D.n.

oi

pmes

in incnes
14
19
11
10
9
8
7
5

Value oi
one pine
$0.50
0.333
0.25
0.20
0.153
0.10
0.06
0.033

For an example of comparative value from the above pulpwood
average pines at 5 inches d.b.h. to make
a unit of pulpwood at $2.00 per unit stumpage value, or the stumpage
value is a fraction over 3 cents per pine. It requires 5 of the average
pines 12 inches d.b.h. to make a unit of pulpwood at $2.00 per unit
stumpage value or the stumpage value is 40 cents per pine.

table, it requires 60 of the

Where timber is sold for pulpwood, it is very much to the farmadvantage to cut his own timber during odd times and deliver it
to the railhead.
As shown above, 1000 board feet or 2 units will
bring about $3.00 stumpage and $15.20 delivered to the railhead.
Practically all farmers have the horse power and equipment necessary
to deliver pulpwood to the highway or railhead and by so doing they
would probably make good wages. Most farmers can also deliver
crossties to the railhead, while only a small percentage might be able
However, in most cases, they can
to deliver logs, lumber or piling.
cut their own timber and hire the logs hauled to the market and make
good wages for the time used in cutting and managing these operaFor instance, timber at the present time is about $10.00 per
tions.
thousand board feet stumpage while logs delivered to the railhead
brings about $20.00, thus a farmer gets $10.00 for cutting and delivering his logs, and the chances are the cutting and hauling would
Where timber owner and laborers
cost far less than that amount.
cut and deliver logs and pulpwood on a partnership basis, the owner
should furnish the timber and equipment for delivery and receive
about 65 percent of the delivered price while labor should receive
about 35 percent.
er's

A

comparison of the costs of cutting, handling and hauling pulplogs in 1940 and 1945 is shown below in table 20. The inHowever, a large part of costs is for
crease in costs is significant.
labor.
Thus, if a farmer does his own cutting and hauling he can
provide a good source of wages for himself and other farm labor
during slack farming seasons.

wood and

:
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Table

20.

Comparison

of 1945 with 1940

pulpwood- and log-production costs

Cost in

Item

432
i/

Cost in

1940

1945

Dollars

Dollars

Cost increase
irerceM

JLFUUdIa
-

Pulpwood
and bucking

Felling

2/

1.69

Loading, unloading*, delay

Hauling
All

3/

3/

.81

95

costs

3.45

3.69
1.52

2.00

2.02

1.07

118
88
113

7.23

3.78

110

3.23
1.34

2.10

.71

Logs:
Felling and bucking
Skidding
Loading, unloading, delay 4/
Hauling 4/
All

costs

.90

1.61

.71

1.24

2.87

1.63

186
94
79
131

3.96

9.05

5.09

129

1.13
.69

.65

Computed

at cost plus 20 percent for profit and risk.
2/
Per standard cord of penned wood.
3/
Per standard cord hauled over 1/2 mile of woods road, 1-1/2 miles of graded
dirt road, and 5 miles of gravel road.
4/ Per thousand feet Doyle-Scribner rule for loads averaging 1,400 feet, hauled
over 1/2 mile of woods road, 1-1/2 miles of graded dirt road, and 4 miles of gravel
road.
t/

Reference; Occasional Paper No. 107, "Pulpwood-and Log-Production Costs
In 1945 as Compared with 1940," page 6, Southern Forest Experiment Station,

New

Orleans, Louisiana.

December

1945.

In summarizing, it might be said that a farmer should sell his
timber that is ready for marketing first, as piling or poles if possible,
Timber that will not make piling or poles
that is, if it is suitable.
should be sold as sawlogs or made into lumber, if it is of sufficient
quality, or some of it may be sold for crossties in certain cases.
Trees
which are large enough but do not meet specifications on either of
these three products should be used for pulpwood.
In other words,
if trees are crooked, limby, or if for other reasons the quality will not
permit the production of these products, they can be used for pulpwood or may even be used for fuel wood. This does not mean that
pulpwood is not important or that it is not important to have a market
for pulpwood because it is very necessary that a large amount^ of
timber be cut because it is cull timber insofar as lumber, crossties,
and piling is concerned. It is also necessary that a lot of small
timber be thinned in order for the timber left to grow at a maximum
rate.
In both cases, this timber can be sold for pulpwood whereas
it might otherwise be wasted in a large percentage of cases.
;

COMPARISON OF VOLUME AND VALUE OF VARIOUS
SIZE LOGS AND TREES
Unless small trees are crowded, injured, or for some other reason
they should not be cut for market. This is borne out by the
fact that, as shown in figure 32, a 16-foot log 16 inches in diameter
contains about 9 times as many board feet as a log 8 inches in diameAlso, a log 16-feet long and 24-inches in
ter the same length.
diameter has 25 times as much lumber as one 8 inches in diameter.
Thus, while a tree triples in diameter it increases in lumber volume
25 times.
are

culls,
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At the same time, larger trees are usually higher in price since
more valuable timbers can be cut from larger trees. Thus, it is
estimated that a 24-inch log 16 feet long would bring $3.60 compared
to $1.20 for 25 eight-inch logs with the same number of board feet.
In other words, one 16-foot log 24 inches in diameter has the same
value as 75 logs the same length and 8 inches in diameter. It may not
be practical for farmers to grow 24-inch trees but these figures and
illustrations are evidence enough that the forests should be managed
so that the harvest trees will be as large as possible and practical.
As long as conditions are such that trees will make a normal or
economical growth, they should not be harvested unless financial
conditions

demand

it.

INCREASE YOUR INCOME...
Cut only larger trees

>

^

2.00

400 BD.fT @*5.2ePerM

25

loqs

4.00
400BD.FT.@%e£'Pe»'M

2.7 loqs

\

6.00
400 BD.FT.@

CROSS SECTIONS REPRESENT SMALL

ENDS OF

16 FOOT L06S.

Meosuremervts computed by Doyle L09

FIGURE 32

— Volume and value

Rule.

of small trees

compared

to

large

tre«>
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Should I sell all my timber now so as to take advantage of present
high prices of timber? This is one question often asked by farmers.
They have a tendency to do just that when prices are high.

According to the chart below, a 10-inch tree is worth 20 cents
as a sawlog, at a stumpage price of $10.00 per thousand board feet,
Doyle scale.
farmer, with such trees, may sell now and get 20
cents or he may leave it and take a chance that prices will be lower
If he sells, it will take about 30 years to replace
in the years to come.
a 10-inch tree.

A

If he leaves the tree 6 years to grow into a 58-cent tree with no
change in stumpage values, it is worth more money than the 10-inch
tree now plus another 10-inch tree 30 years from now, assuming
prices to remain as they are now.
Then if prices remain high for 30
years, he might leave the same tree and it would be worth $3.44;
whereas, two 10-inch trees would only bring 40 cents at the same
stumpage prices.

Taking a pessimistic view, however, one might assume that prices
drop to the depth of $1.00 per thousand board feet. In this case
the 10-inch tree, if left to grow 30 more years, would be worth only
34 cents. On the other hand, if it were cut now, bringing 20 cents
and another 10-inch tree is grown in its place it would be worth only
2 cents. So the two 10-inch trees would be worth only 22 cents compared with 34 cents if the tree is left to grow another 30 years.
will

In addition, if the 10-inch tree is left standing 30 years, becoming 20 inches in diameter, it may be sold for poles or piling which
bring, as a rule, about a 30 percent higher price than sawlogs.

Then too, when timber prices drop, prices of other commodities
are likely to drop in the same proportion. If so, the returns from a
given size tree may have the same proportionate buying power as
it has at the present price level.
Reference: "Texas Forest News," Texas Forest Service,
College Station, Texas, October-November, 1945, page 5.

A.

&

M.

College.

'
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ESTIMATING AND SELLING TIMBER
Growing timber or other forest products is a business in the same
sense as farming, cattle raising, operating a filling station, running
a store, or any other similar business.
Success or failure is measured
by the amount of income derived from the enterprise over and above
the cost of operation or production.
It is just as important for a

know

the amount of standing timber he has for
approximate value as it is for the farmer to know the
number of bales of cotton he has produced and the market price per
pound at the time he is ready to make a sale. Without this knowledge, it would be impossible to dispose of the crop, whether it be
timber or agricultural products, at a price that would justify continua-

timberland owner to
s.ale

and

its

tion in business.
It

has been the rule rather than the exception that the majority

of timber sales, particularly those embracing small acreages, have

been made without the owner or seller having any conception of the
quantity or value of timber included in the transaction. The results in many instances have been discouraging to the seller and, as
a consequence, he has permitted his lands to be abused by overcutting,
uncontrolled forest fires, and indiscriminate grazing.

In order to obtain the most for his timber, the owner should have
a reliable estimate and appraisal made either by himself or a competent timber cruiser.
The Agricultural Extension Service has farm
foresters assisting farmers in 16 counties with this type of farm
forestry work. Any group of farmers desiring help on how to estimate timber, how to harvest timber, how to determine which trees to
sell and where to sell them, may arrange for a neighborhood or community demonstration to be held in the woods on the interested
farmer's land. The U. S. Forest Service, the Soil Conservation Service, and the Mississippi Forest Service all have foresters helping
farmers v^th their woodland problems. The farmer can^ arrange
to get this type of service through his vocational teacher, his county
agent, area ranger and by writing direct to the extension forester,
Furthermore,
Mississippi State College, State College, Mississippi.
increased profits may be realized from the timber operation when
the owner does his own cutting and hauling provided he has suitable
equipment for this type of work.

The old time timber cruiser or "land looker" and to a limited
extent his present day counterpart, has sometimes surrounded himself
with an air of mystery that has more or less baffled the average person who is unfamiliar with such terms as board feet, log scale, Doyle
rule and lumber tally.
When the task of timber cruising^ is clearly
viewed, it is found that basically the determination of timber volumes is common sense plus simple arithmetic.
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ESTIMATING TIMBER
There are four principal units of measurement which are used
and selling timber, namely:

in estimating
1.

Board

foot

Represented by a board one foot long, one foot

wide, and one inch in thickness.
2.

Linear

foot.

A

foot in length without regard to width or

thickness.

A

pile of wood 4 feet wide, 4 feet high,
Cord.
3.
long, containing 128 cubic feet.

and 8 feet

A

Piece.
single unit of any timber of a kind which is sold
pieces, such as fence posts and railroad ties.
Lumber and
logs are measured in terms of board feet, poles and piling by linear
feet, fuel wood and pulpwood by cords.
4.

by unit

A log rule is nothing more or less than a table which gives the
estimated or calculated amount of lumber which can be sawed from
logs of given lengths and diameters.
Numerous log rules have been
developed over the years and needless to say each gives a different
calculated quantity of lumber which can be sawed from a log.
Scribner, Scribner-Decimal C, International, and Doyle are some of the
more commonly used log rules. The Doyle rule is most frequently
used by lumbermen in Mississippi in measuring timber and logs
although some sellers insist on the International rule. The Doyle
rule favors the buyer in small size timber for the logs will actually
saw out more lumber than the rule gives while the International
rule gives a very close approximation to the amount of lumber that
can be cut from a log. However, with a full understanding of the
comparative values for each rule it really makes very little difference
which rule is used. In practice the contents of logs are measured
with a scale stick which is graduated in inches on the edge and shows
for logs of different diameters and lengths the corresponding contents
in board feet according to a given log rule.
If a sale of logs is based
on the Doyle rule, a scale stick with the Doyle rules values thereon
must be used. The diameters of the logs are measured at the small end
and inside the bark, although in some localities it is customary
to include the measurement of one bark when scaling by the Doyle
rule.
The Doyle rule and the International rule are given in the
tables that follow.

86
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Doyle Role (Lo; Scale)

Diameter at small end of
log

inside

Length of logs in

bark

8

10

12

Board

(inches)
6
7

2
5

.

-

8
9

8
12
18
24
32

.

10

.

11
12

13
14
15
10
17
18
19

-

40
50
60

.

84
98

.

-

112
128
144
162
180
200

20
21
22

23
24

3
6
10
16

23
31
40
50
62
75
on
106
122
141
160
181
202

226
250

14

feet

16

3

3

4

7
12
19

8
14
22
32
43
56

9
16
25
36
49
64
81
100
121
144
169
196

27
37
48

18

20

4
10
18
28
41
55
72
91
112
136

5
11

feet in logs

61
75
91
108
127
147
169
192

88
106
126
148
171
197
224

217
243
271
300

253
283
313
350

71

225
256
289
324
359
400

20
31

46
61

80
101
125
151
loU

190
220
253
288
325
364
406
450

211
245
280
320
361

18

20

25
35
45
60
75
95
110
135
155
180
205
235
265
300
330
365
405
445
485

25
40
50
70
85
105
125
150
175
205
235
265
300
335
370
410
455
495
545

404
452
500

International Rule (Log Scale)

Diameter at small end of
log inside bark

Length of logs in feet
8

10

6
7
8
9
10
11
12
13
14
15
16
17

18-

-

-

-

_
. .
.
.

-

.
-

19

20
21
22
23
24

12

Board

(inches)

.

10
10
15

20
30
35
45
55
65
75
85
95

.110

125
135
155
170
185
125

10
15

20
30
35
45
55
70
80
95
110
125
140
155
175
195
215
235
255

15

20
25
35
45
55
70
85
100
115
130
150
170
190
210
235
260
285
310

14

16

feet in logs
15
25
35
45
55
70
85
100
115
135
155
180
200
225
250
280
305
335
370

20
30
40
50
65
80
95
115
135
160
180
205
230
260
290
320
355
390
425

A

volume table shows, for a given species, the average contents
of trees of given sizes in a specific unit of volume.
Estimating the volume of a tree comprises the measurement of
the diameter of the tree to the nearest even inch at a point 4^/2
feet above the ground and estimating the total height of the tree or the
number of merchantable 16-foot logs it contains, depending upon
whether the volume table to be used in computing volumes is based
on total height or the number of logs in the tree.
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There are numerous instruments that have been designed for use
timber estimating. For instance, a pair of tree calipers or a
diameter tape may be used to measure diameters and a hypsometer
Recently a "cruiser's stick"
or an Abney Level to measure heights.
has found considerable favor among estimators. This stick may be
used to measure diameters as well as heights by following a few
simple instructions. Most county agents, the extension forester, vocational agriculture teachers or the state forester have "cruiser's
sticks" which may be secured on temporary loan or purchased for
about fifty cents. After the tree measurements have been made, the
board contents of the tree may be obtained from the volume table by
reading the volumes corresponding to the individual tree measurements.
in

The following tables give tree volumes for second-growth Southern pine and have general application for most sections of Mississippi.
One table is based on the Doyle rule and the other the International
rule.
(As pointed out previously, the Doyle rule gives values somewhat lower than the International for trees up to 30 inches d.bh.,
above 30 inches the Doyle gives the greater scale.) These tables
should be used only for pine and if oak, gum or some other species
is to be cruised, volume tables for these species should be secured
by writing to the state forester, extension forester, or by contacting
local county agent or teacher of vocational agriculture.
International Rnle (Tree Scale)
Second- Growth Southern Pine-Form Class 80

12

Number

Diameter of tree 4-1/2 feet
above ground in inches
10
12
14
16
18

.

20
22
24
26
28
30

Form

-

class of a tree

uark at the tup of the
Cias.<

=

may

X

100.

66
107
149
200

250
320
390
480
580
690
810

16-foot logs
3

ZZ
146
197
259
330
420
520
630
760
910
1070

380
480
600
730
880
1050
1220

810
1000
1190
1410

be defined as the percentage the diameter inside
bears to the diameter at breast height: Form

first 16-foot log

D.I.B. at 16 feet

D 13.H.

.

39
59
80
110
140
180
220
260
310
360
430

i/

:
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Doyle Rnle (Tree Scale)
Second-Growth Southern Pine-Form Class 80

Diameter of tree 4-1/2 feet
above ground in inches
10
12
14

.

16
18

20
22
24
26
28
30

Number
1

2

16
31
49
76
110
140
180
220
280
330
390

25
54
89
134
190
240
310
400
510
620
750

432

i/

16-foot logs
3

4

5

zz

zz

zz:

188
260
360
470
600
760
920
1090

640
810
1010
1210

70
112
165
230
310
410
530
670

820
970

Form class of a tree may be defined as the percentage the diameter inside
1/
bark at the top of the first 16-foot log bears to the diameter at breast height: Form
Class = DJ.B. at 16 feet X 100.
D.B.H.
Example: A tree 15 inches in diameter at breast height has a diameter inside
bark of 12 inches at height of 16 feet: 12 X 100 = 4/5 x 100 or 80. Therefore the
15
form class is 80.

Timber with a form class higher than 80 will have slightly more
volume than shown in volume tables above and timber with a lower
form class will have less volume than shown in these tables.

may

Cubic foot estimates of standing trees for f uelwood or pulpwood
be made by applying the individual tree measurements to the

following volume table
utilization, i. e., merchantable length of tree in feet, is asto average 5 inches outside of bark, varying from 3.8 inches
to 6 inches.)

(Top

sumed
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The tree scale volume tables given were taken from "Volume
Tables, Converting Factors, and Other Information Applicable to
Commercial Timber in the South," prepared by Region 8, U. S. Forest
Service.
In estimating standing timber it is necessary to use some form
of tally sheets.
Suggested sawlog tree and pulp wood tally sheets

are shown below
Sample sawlog

tree tally sheet
1

D3.H.

(Inches)

1

Log

2 Logs

3

Logs

4 Logs

1

10
12

111

14
1111

16

18

I

20
22

24

TOTALS
Sample pnlpwood taUy sheet

Number

trees

Merchantable height in feet

(inches)

12

16

-24

40

32

48

52

64

1

4

i

1

6
8
10

12

1

14
1

16

The units of "linear feet" or "pieces" in standing trees are determined by actually counting the linear feet or the pieces that can
be cut from the individual tree. It usually requires more training
and skill to properly estimate the quantity of such specialized pro-
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ducts than it does to estimate board foot or cubic foot contents.
However, the owner should attempt to acquaint himself with market
conditions for specialized products as they frequently bring a premium
over and above that which could be obtained if all the trees are cut
into sawlogs.

To estimate the amount of board feet or number of specialized
products which can be cut from a woodland tract of small area, it is
desirable to make an estimate of each tree.
Totals for each species
should be obtained since there are ordinarily considerable variations
in prices for the various kinds of timber.
There are several ways of estimating standing timber. Some
of these require special equipment and technical training neither of
which may be practical for the average farmer to have. The "circular plot cruise" or the "strip cruise" is entirely practical for the
detailed discussion and instructions for
average farmer to use.
making estimates by these two methods are given below

A

2 CHAINS

— Diagram

FIGURE 34

of

circular

plot cruise.

(40-acre plot).
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Circular plot cruise. Following the drawing above, directions
are given at this point for estimating 40 acres of timber by the circular plot cruise:

Begin at the northwest corner of the plot, measure 5 chains
is the beginning point of the cruise.
2.
Measure 2 chains south and at this point draw a circle with
a 52.7 foot radius and estimate timber within this circle.
Continue 4 chains south and repeat the estimate.
3.
4.
Continue this process until 5 circular plots of timber are
estimated.
The first and last plots will be 2 chains from the 40 line
and the remainder will be 4 chains apart.
When the number 5 plot is estimated (which will be 2 chains
5.
from the S-40 line), go east 10 chains, and make another circular plot
1.

east which

estimate.
6.

Then go north 4 chains

at a time,

and make similar counts
2 chains from the N-40

until 5 counts are made, the number 5 being
line and 5 chains from the E-40 line.

This will give a 5 percent cruise, therefore, to estimate the total
timber on the entire plot, multiply the sum total of the 10 plots esti-

mated by

20.

The number of board feet in these plots of course may be estimated by the use of tables on pages 87-89 and with certain types of instruments

if

a person desires to use instruments.

Strip cruise. In making the strip cruise the
tions below may be followed
1.

Go

to a point 5 chains east of the

drawing and

direc-

northwest corner of the

and measure a strip 1 chain or 66 feet wide all the way across
the 40-acre plot or whatever the size of the plot may be.
2.
Then measure 10 chains east (which will be 5 chains from
the east side) and measure another strip 66 feet or one chain wide
plot

all

the
3.

way

across the plot.
Tally all merchantable trees on each strip as the strips are

run.
4.
Since this is a 10 percent cruise, multiply the sum total of
board feet obtained from the volume table in the strips by 10 to get
a total estimate of board feet on the entire area.

The directions above were given beginning at the northwest
corner, however, one can begin from any corner in the plot and make
a similar cruise; in fact, where the strip cruise is made, the strips
should run at right angles to streams or rivers in order to get a fair
estimate of the different kinds of timber. This is true because if
part of the land is on the hills and part of it in the bottoms, there
are usually different types of timber growing on these elevations.
Thus, if the strips ran parallel to the streams the estimate might
show all hardwood or all pine timber depending on whether the strips
were in the bottoms or on the hills.

FARM FORESTRY

FIGURE 35

— Diagram

of

strip

plot

cruise.

IN MISSISSIPPI

(40-acre

93

plot).

The circular plot method described above gave a 5 percent estiThe strip method gave a 10 percent estimate. By changing
the number of cruise lines which are run across a fourth, or by
changing the size of plot or width of strip, the percent estimated by
either method could be varied.
Any partial estimate is, of course,
subject to some error, because the sample taken may not happen to

mate.

represent truly average conditions. This is particularly true of
small woodlots which contain a variety of kinds and sizes of timber.
In spite of the possibility of error in such mechanical sampling, the
ordinary landowner will do better to stick to one of these methods
rather than to attempt to pick out, by using his own judgment, a
sample acre or two representative of the whole tract. Even experienced timber cruisers have difficulty in doing this. For small
woodlots of considerable value, that is, those containing a large
proportion of good sawlogs, poles, or piling, it may well be worth the
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owner's while to make a 100 percent estimate, actually tallying
every tree.
Trees to be harvested selectively should be double marked for
cutting at the time the measurements are made.
The marking may
be indicated by an axe blaze, brand, or paint spot (the hitter is preferred) at a point below stump height and at breast height.
The
top mark indicating the tree is to be cut and the lower spot serves
as a check on the cutters.
This method will permit the sellers to
offer only the marked trees for sale.
Furthermore, the owner will
be able to reserve desirable trees for future cutting and for seed tree
purposes and at the same time have a reliable means of checking the
cutting operations against the terms of the sale contract.

SELLING TIMBER

The price received for standing timber is primarily dependent
upon the quality of the timber, distance from markets, and the difficulties of logging.
In planning a timber sale a thorough investigation of available markets should be made with the view of contacting
operators qualified to utilize the timber to the best advantage. It
is a good policy to get as many different buyers as possible including
those out of the area where the timber is located, to bid on the timber.

The sale of timber should always be covered by a written agreement or contract signed by the owner and the purchaser with signatures witnessed and notarized.
A properly executed contract will
eliminate misunderstandings and provide protection to the buyer as

A

well as the seller.
timber sale contract should give the location
of the timber by legal subdivision, method of cutting, schedule of
payments, period allowed for cutting, and the responsibility of the
buyer for protection against fire or other unnecessary damage.
References: (1) Alabama State Chamber of Commerce Bulletin "Green Gold
Alabama's Forests," page 64 to 70, in cooperation with the Division of Forestry,
Southern Pine Association, Department of Vocational Agriculture, Alabama State
Planning Commission and the American Products Industries. (2) Extension Mimeograph "Information For Use In 4-H Club Forestry Contests," Agricultural Extension
(3) Occasional Paper Number
Service, State College, Mississippi, December, 1945.
107, "Pulpwood and Log Production Costs in 1945 as Compared with 1940," page
6, Southern Forest Experiment Station, New Orleans, Louisiana, December, 1945.
of

UTILIZATION OF TIMBER

ON THE FARM

A good percentage of farm timber is used and possibly more
should be used on the farms and locally for (1) the construction and
repair of farm buildings, (2) fuel wood, and (3) production of charMaximum use of farm
coal and other miscellaneous products.
timber for these uses should make for: (1) better living conditions,
(2) use of available farm labor, and (3) use of otherwise, in many
Each of the above named uses for farm timber
cases, cull trees.
is discussed separately below.
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WOOD

The big increase in the demand for coal required by industry
and the heavy load that the transportation systems are bearing have
turned more attention to wood for

fuel.

Several classes of material make up the potential supply of fuel
wood. Because of the widespread practice of leaving poor trees
uncut, there has accumulated in Mississippi forests a vast number
of culls unfit for sawlog use either now or later.
On an average, an
acre of Mississippi forest land bears at least a cord of cull material
good only for fuel.
In logging and in milling forest products, a large volume of
is cast aside in such forms as tops, limbs, slabs, edging, and
ends.
Some of this waste from milling operations is already being
utilized for fuel, or sold as by-products.
Little of the waste in the
forest, however, is now recovered.
A great deal of this wood could
and should be utilized for fuel and will reduce forest-fire hazards.

wood

Not all jf our timber crop reaches maturity. Each year in the
United States more than 2 billion cubic feet of timber is killed by
such destructive agencies as fire, insects, and disease. A high
proportion of these trees would make excellent fuel wood if used"
before decay advanced very far.

As pointed out earlier in this bulletin another excellent way to
obtain fuel wood is to weed the undesirable trees from the woodlands
and thin out the over dense stands. Inferior species and suppressed
trees are often entirely satisfactory as fuel.
According to the 1940 Census the average size of farms in
Mississippi was 65.8 acres.
It is estimated that 10 million acres
are in farm woodlands, and as is estimated and pointed out elsewhere
in this bulletin.
An average of about 34 of the 65.8 acres per farm is
in forests and there were 291,092 farms in Mississippi the same year.
If every farmer would cut all of his fuel wood from these trees that
are unmerchantable or those that are crowding or shading small
trees, cutting those that are doing the worst damage first and continue this process, they could probably make all the improvement
and liberation cuttings necessary and bring their timber into good
growing conditions in this way in less than 10 years. The average
farmer probably uses more than 10 cords of fuel wood annually.
Therefore, it would not take long to cut out the undesirable wolf
trees and those that are suppressing growth of the good clean growing
stock on 34 acres of land if all the fuel wood was secured from this
type timber.
Production of fuel wood can therefore be made to yield twofold
returns in connection with good forestry practices such as making
improvement cuttings, thinning and salvaging dead and down trees
promptly. Properly carried out, these operations would do more
to conserve the values in Mississippi forests, as a whole, than
any other measure except fire protection. Similarly, the use of mill
waste as fuel not only increases opportunities for immediate profit
but tends to conserve natural resources.
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Comparison of heating value of different woods.
wood is the most important factor in the heating
wood is burned, the water in it must be raised to the

the

432

Moisture in
value.
When
boiling point,

converted into steam, and finally superheated to the temperature
of the flue gases.
Hence the heat required to drive off the moisture
does not serve to warm the stove or furnace. Generally from 25 to
45 percent of the weight of green wood is water, and in such species
as Cottonwood and willow it may even be 55 to 60 percent.
By drying
out much of this water, the heating value of the wood is considerably
increased.
For example, green shagbark hickory weighs about 800
pounds more per cord than air-dried wood of the same species, the
difference representing mostly water.
Table 21 below shows that
this extra moisture reduces the heat value about one-sixth.
This
table also shows the comparison of the available heat in various woods,
both green and air-dried as well as tons of coal required to equal one
cord of each kind of wood.
Table

21.

Approximate heating value per cord

i/

of different woods,

green and air- dried a/

(Data supplied by Forest16.5
Products Laboratory, Madison, Wisconsin)
Available heat (B.T.U.) 3/

Green

Species

Million B.T.U.

Ash
Beech, American
Elm, American
Hickory, shagbark
Maple, red
Oak, red
Oak, white

17.3
14.3

20.7
15.0
17.9
19.2

Air-dry

MiUion B.T.U.
20:0
21.8
17.2
24.6
18.6
21.3
22.7

Equivalent in coal 4/
Air-dry

Green
Tons

Toms

0?75

0M~

.79

.99

.65

.78

.94

1.12

.68

.85

.81

.97

.87

1.04

Containing 80 cubic feet of solid wood.
2/
Air-dry means with 20 percent moisture in terms of oven-dry weight, or 16.7
percent in terms of total air-dry weight.
3/
One B.T.U. (British thermal unit) is the amount of heat required to raise
the temperature of 1 pound of water 1 degree F. Available heat equals calorific
value, minus loss due to moisture, minus loss due to water vapor formed, minus loss
in heat carried away in dry chimney gas. Flue temperature 450 degrees F.; no
1/

excess air.
4/ Heat value of coal under similar conditions taken as 11,000 B.T.U. per
of dry coal. Tons of 2,000 pounds.

References:

"Wood Fuel

(1)

pound

U. S. Department of Agriculture Farmers' Bulletin No. 1912
(2) U. S. Agricultural Census,
6, 7, 9, and 10.
1, Washington, D. C, 1940.

in Wartime," pp. 3, 4, 5,
Mississippi First Series, County Table

FARM BUILDINGS
Many farmers with timber on their land suitable for sawing into
lumber have overlooked the opportunity to construct good farm
buildings.
Some, who have been cutting and selling timber for years,
have not learned to utilize their forest products and labor resources
Others have not
for the improvement of their own farm buildings.
been able to finance the structures necessary for the successful
operation of their farms. When materials and labor must be pur-
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chased, and the cash income from the farm is low and hardly takes
care of family needs, there is little prospect of making extensive
repairs or erecting new buildings.
Consequently, the condition of
farm structures has steadily deteriorated in Mississippi until many
of them are in poor condition and some unfit for habitation.
large
percentage of the farmhouses in Mississippi have poor roofs,
chimneys, walls, foundations, and should be replaced with new buildings or given major repairs.
Many are in fair living condition but
need some repairs; while others are in good condition, requiring
only general maintenance.

A

In some communities farmers have pointed the way to a practical
solution of the rural housing problem through a self-help program,
using native materials, such as timber, stone, sand, and gravel, available on the farm or in the locality.

LUMBER

Wood

a natural building material in Mississippi. Frequently,
sale, farmers reserve a few of their larger,
straighter trees often called "board trees" to meet future lumber
needs hence, the farm woods can rightfully be regarded as insurance
on farm buildings. Farmers have shown that by using homegrown
timber, repairs can be made and new buildings constructed without
resorting to a mortgage or other burdensome indebtedness, and
without using funds needed for carrying on farming operations. The
growing of a few large "board trees'' should therefore have a place
in the management of every farm.
in cutting

is

timber for

—

—

;

number of hardwoods and pines suitable for
Some of the more important woods are given in

Mississippi has a

farm construction.

lumber uses, sizes of material, and specifications.
The term "southern pine" includes several species, such as longleaf,
slash, loblolly, and shortleaf.
It is important to have lumber well
manufactured and to use air or kiln-dried stock as specified.
table 22 along with

Table

Use
Sills,

(untreated)

22.

Uses of Mississippi woods in farm buildings.

Size 1/
6" X 6" and larger

Suitable woods 3/

Specifications 2/

Sound,

hewn

White

or

oak,

locust,

cypress,
sawed square, air- heart
dried. Bark should heart long-leaf

(treated with
preservative)

Sills

6" X 6"

and larger

be removed.
Sound, hewn
sawn squares

Sap pine, sap cypress,
red oak, or any other

or
air

or kiln-dried
1

Timbers, beams and
stringers

Joists, rafters,
and trusses.

or
pine.

available
treated.

woods when

hewn or White oak, locust,
or
cypress
sawn square, air- heart
dried. Bark should heart long-leaf pine,
red oak, and others.
be removed.

5" (or thicker) by
8" (or wider)

Sound,

2" to 4" thick by
4" (or wider)

Sound,

squareedged, air dried.
May be used rough
or dressed.

Pine or hardwoods.
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Table 22 (Continued).

Use
Roof boards

Size 1/

and

sheathing
Studding, plates

1"

X

432

6",

1"

Specifications >/

X

and 1 X 10
UsuaUy 2" x

Sound,

8",

i

Suitable woods s

Pine or hardwoods

square-

edged, air-dried,
4" and| dressed.
|

2" X 6"

Sound,

square

edged, air dried.
May be used rough
or dressed.

Any standard

House siding

Kiln -dried, drop or

pat-

tern desired.

Bam

siding (and
for other out-buildIngs)

1

X 8

10

,

,

Cypress,

or pine.

or bevel siding.

Common

or

12" wide

knots,

Exterior house trim

1" X 2" to 1" X 6"
and moulding

Sub-flooring

1"

boards

sound

with

Pine, cypress, or any
available hardwood.

tight

air- dried.

Applied vertically
with battens.
Sound,
clear,
Cypress and pine.
square-edged kilnor air-dried
i

X 6", 1" X
and 1" X 10"

House flooring

and

21/4",
3 1/4"

2",

Common
sound,

1%**.

Face width

(hardwood)

8",

Pine or hardwoods.

boards,

air-dried,

rough or dressed
Kiln-dried
stock
of grade desired,
or

flat

Oak,

pecan,

beech,

and

hard

birch,

maple.

vertical

grain

bams)

2" X 8", 2" X 10",
2" X 12"

Gates and fences

1

Plank flooring

(for

X 4

Sound, strong, airdried square-edged

Various
boards

sizes

or

pine,

hardwoods.

pine,
Sound, light weight, Cypress,
air-dried, squarehardwoods.

or 0

edged, rough
dressed

Tanks and vats

Cypress,

of

or

or

High grade heart- White oak, cypress,
wood free of knots, pine, or cedar.
air-

or kiln-dried,
|

rough or dressed
3" diameter and up Sound, durable,
6' to T long
bark should be removed. Less durable woods should
be treated with pre-

Fence posts

or standard width 16", 18"
or 24" long

Sound, edge-grain,

sawed or

locust,

red cedar, mulberry,
oak,
white
heart
cypress.

woods

(Most othei
should
be

treated.)

servative

Random

Shingles

Osage orange,

split, air-

dried. Less durable

Cypress, pine, white
oak, and other desirable woods.

woods

should be
treated with pre-

servatives
1/

The

sizes of

lumber items to be used

will

be determined by the building

plans.
2/
High-grade air- or kiln-dried stock, such as house siding, trim, flooring, and
special purpose items needed in farm construction, can usually be obtained at
retail lumber yards.
Only the commonly used woods are listed. Others suitable for the purpose
3/
can be used.

Reference: U. S. Department of Agriculture Farmers' Bulletin No. 1975, "Farm
Building from Home-Grown Timber in the South," pp. 1, 2, and 17, Washington.
D. C, September 1945.
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LOGS AND POLES
These products can be employed advantageously in the building
of dwellings and other farm conveniences where timber is plentiful.
This method of construction permits utilization of local material

and

labor.

The principles of log construction are few and simple. However,
they are not well understood by the general public of today. Some
suggestions are given below as to selection of trees, logs and species,
and it is believed that one should have little difficulty in planning
an attractive home as well as other useful structures.
Selecting trees for logs.
Before starting construction, a
thorough survey of the w^oodland should be made to determine the
number, species, and size of trees available, and their sale value.
Many species of trees have commercial value which warrants their
being left standing until convenient to market. By following this
procedure, considerable money might be available later for defraying
the expense of building, or for other purposes; also, such a survey
will be of help in determining the design of the proposed structure.

Suitable species. As a matter of economy one should as far as
practicable use the trees found on the site.
Pine is a very good
species for building purposes.
Short-lived woods like the cottonwood
and v.iliow, unless very thoroughly protected from dampness, are
not so suitable.
Cedar is excellent but might be valuable if good
markets are available. Many of the hardwoods are almost as desirable but are less frequenty used, chiefly on account of their weight
and hardness. Other species can be used, but it is advisable to
choose the more durable w^oods and, for the sake of appearance, to
employ the same species in like parts of the building.
Size of logs.
Logs of from 4 to 10 inches in diameter are usually
employed, yet larger logs are not uncommon. It is desirable, though
not essential, that the logs have only a slight taper. The length of
the logs should preferably be a little greater than a length of a room,
to allow for intermembering tree trunks longer than 20 feet are
heavy and difficult to handle, they are seldom necessary since the
length of a room does not often exceed 20 feet. While logs used in
a wall can be spliced by halving the abutting ends, this is not considered good practice as it weakens the wall and detracts from the
appearance. Short lengths can be utilized for panels between wall
openings. By careful designing, detail can be worked into a structure so as to make use of a large number of short lengths of small
diameter logs, thus utilizing to advantage a limited supply of timber
and at the same time effecting a saving in the large trees and in the
amount of labor required in building.
;

Reference: U. S. Department of Agriculture Farmers' Bulletin No. 1660, "The
Use of Logs and Poles in Farm Construction," pp. 1 and 2, Washington, D. C,

September, 1940.
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CHARCOAL
Charcoal is a valuable product of the forest. It may be produced
on certain farms at least to provide farm and local needs, or in some
cases it may be produced on a commercial basis.
Charcoal should be produced from cull timber, thereby increasing
farm woodland income and increasing grov^i:h of the better trees.
Directions below might be helpful to the average farmer who is
interested in making charcoal on a small scale.
By this procedure as little as one cord of wood can be used at a
burning and only one day is required to burn a cord in kiln.
the

Steps in making charcoal:
1.
Cut poles 3 to 8 inches in diameter
6 to 8 inches in diameter.

by 8

feet long, mostly

Lay one of the larger logs flat on the ground. Lay another
2.
of the larger logs parallel to the first one, leaving an air space between them of about three-fourths of the diameter of the log and
fill said space with kindling, such as grass, leaves, twigs, and small
limbs.
Lay another of the larger logs on each side of the first logs
and against them on the ground.
3.
Build the pile up by placing pole above pole or log on top
of log in an oval or half round shape.
Lay the smaller poles next to
the outside and on top fartherest from the center of starting fire.

—

Slope the ends up by using short sticks with kindling wood
between on the bottom to extend the first pile of kindling to out-ends
4.

of kiln.
5.
Cover with brush, weeds, pine straw, canes, or whatever
Then cover
similar materials is handy, to hold up a layer of sod dirt.
with the first layer of sod dirt, turned upside down.
Then add another layer of brush and another layer of sod
6.
until the kiln is well covered, of course, leaving the ends of the
kindling exposed through holes in the dirt.
7.
Set the kindling afire early next morning or the same morning but not later than nine o'clock for pine perhaps earlier for oak
and other hardwood, if you do not wish to sit up and watch the kiln

—

until it

burns down.

When kiln gets to burning good, place brush or a large chunk
of wood over the kindling hole at one end of kiln and cover with sod
Then do the same at the
dirt until no smoke gets out at that place.
other end of the kiln.
9.
Allow gray smoke to ooze out all over kiln all of the while
until the kiln caves in.
But if a hole comes in kiln allowing black
smoke to escape, put a large chunk of wood, if necessary, and more
dirt until it is stopped.
10.
Six to 8 hours later the kiln should fall in and it will also
8.

quit smoking.

Then about one hour

later,

tramp

Place plenty of dirt at ends and elsewhere,
out wind or air.
ly.

all

over it thoroughneeded, to keep

if it is

FARM FORESTRY

IN MISSISSIPPI

101

Next morning, rake all dirt off and pour in plenty of water
up, pour in more water).
Sack up and use. Kiln
should be near a creek, pond, lake, or some other source of water.
11.

(if fire starts

Reference: Letter from Elbert Dilley, a farmer of Route 2, Bentonia, Yazoo
County, to the Extension Forester, giving Albert Russell's, a local negro farmer,
directions for making charcoal the way he has done it for years past.

PART

VIII

FOREST PROTECTION
PROTECTION FROM AND CONTROL OF FIRES V
LOSS AND INJURY CAUSED BY WOOD FIRES
Fire is an enemy of thrifty and profitable woods. The deep
spongy layer of leaves, twigs, and humus covering the forest floor
keeps soil cooler than the surrounding soil in summer and warmer
in winter, conserves the moisture supply for the growing trees and
for springs, and effectively checks soil erosion.
According to the
Mississippi Forest Service 3,700,000 acres of forest land have burned
in the State each year for the past 5 years.
This is about 22 percent
of the forest area of Mississippi.
These fires cause a tremendous
loss in timber growth, litter, humus, and many other items, also
loss in reproduction which keeps the stands constantly understocked.
Everybody loses when timber burns the owner, the community, and

—

the Nation.
The national loss is estimated at $20,000,000 annually.
The longleaf pine is more resistant to fire than other species. However, fire retards diameter and height growth of longleaf seedlings
about 20 percent. In sapling and pole-size trees, heavy defoliation
results in one year's growth loss (normal height) being distributed
over about 3 years, 60, 30, and 10 percent, respectively.

What

fires do to the forest:

1.

2.

3.

4.

5.

6.

Forest fires kill tree seed and seedlings and thus destroy the
future forest.
Forest fire injures saplings and trees and slows down their
rate of growth.
Fire scars on tree trunks provide access to organisms to
decay and insects that seriously injure or kill trees.
Fire destroys the mulch on the forest floor, thereby reducing the productivity of the soil.

With fire destroying the soil mulch, less rainfall is absorbed
and trees are deprived of needed moisture; less water seeps
down to maintain the flow of springs and streams and more
of the rainfall flows off the ground surface.
Increased surface run-off of rainfall means soil erosion and
rapid silting up of stream beds to cause destructive overflows of bottomlands. In other words, unburned forests
protect soil, springs, wells, and streams, and guard against
soil erosion and flood damage.

1/
All references used in sub-section "Protection from the Control of Fires"
are listed at end of same.
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Forests provide ideal condition for wildlife. Burning the
woods drives away useful birds and desirable animals, and
the eroded material carried into streams, drives the best

away.

fish

HOW

FIRE RUINS TIMBER

TH E RESU LT O F ON E

tofs

PI

RE

OCCURRtO
UV^YEAB. AFTER THAT GROV^TH V/AS RETARoro
^l^^
AND ul^EAJ},S AJAO :nSSCTS GASNED ^:^fTRANCE TKROUCH
FIRE SCAR

FIGURE 35

—A

single iight fire

msy

kill

the delicate

cambium

of living layer just

beneath the inner

or wood-dotting disease to enter and greatly injure the value of the tree.
This
shows the result of a fire that occurred in the tree's fourteenth year.
After the fire, growth
was retarded, and disease and insects gained entrance through the fire scar.
U. S. Forest Service Photo.

bark,

allowing fungi

illustration

Slash and loblolly pine seedlings are especially susceptible to fire,
killing for the first 3 to 5 years of their life, and even a light burn
during this period will kill most if not all of the young trees. With
complete fire exclusion, however, and with simple management
practices, the growth on sites, average or better, can be maintained
at 1 to 1 1/4 cords per acre per year while without active fire protection, natural regeneration is slow and scattered, resulting in understocked stands with low volume-per-acre increments. With fire
control and management, 25 to 40 cords per acre can be produced
in 20 years, as contrasted with the usual 5 to 15 cord yield from un;

protected,

unmanaged stands of the same

age.

FIGURE 38
for

9 years

and

all of it

—

Slash pine stands in Greene County.
Fire burned over the area on left annually
after it was excluded from area on right.
Finally both areas were protected fronr) fire
seeded to pine.
There still rennains 9 years difference (lost) in age classes of the two stands.
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Carelessness

WOODS

usually the cause of

is

432

FIRES

woods

fires.

Often such

fires occur when burning is being done to clean up tracts of new or
old land, or they are set by smokers, who fail to extinguish matches
and tobacco in cigars, cigarettes, and pipes.
few fires may be set
maliciously, or, especially in the South, may be set by people who
still think burning exterminate boll weevils, cattle ticks, and other
insect enemies.

A

PREVENTION OF
Most woods

fires

WOODS

FIRES

on farms can be prevented

if

the proper at-

titude toward fire hazards is maintained by the landowner and the
Farmers, by their efforts, can generally keep their woodtenant.
lands from burning. They can stimulate and lead public sentiment

against the heavy economic loss that occurs when timber burns.
Some useful precautions are the posting of fire-warning notices,
maintaining a watchful lookout or patrol over the woodlands during
dangerous fire periods, and maintaining firebreaks along dangerous
boundary lines, and interior fire breaks connecting vital streams,
Plowed firebreaks serve to stop fire and in
highv/ays, or roads.
emergency of a serious fire serve as a base for backfiring a hazardous but sometimes advisable action. Another method of preventing
a fire is by plowing furrows several feet apart and burning the grass,
etc., between the furrows as shown in the picture below.

—

4S\
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9
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FIGURE

39-

and are excellent protection against
This firebreak in Alabama was constructed by plowing furrows and burnino
bad fires on smaller tracts.
the dry sedge grass between them.
U. S. Forest Service Photo.
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REDUCING HRE HAZARDS
Some

of the

which make

more important fire hazards, or bad fire conditions
farm woodlands, and the protective meas-

fire likely to

ures that can be taken to reduce the danger of forest fires are the
following
Woodland
1.

fire

Long dry

when

spells

area with
dry as powder.
est

2.

Protective measures:

hazards:
the entire formay be as

litter

its

Large timbered areas unbroken by
clean roads, creeks, and open fields.

Heavy slash

left

on the ground after

a logging Job.

4.

6.

6.

Stands

of dead timber or groups
of trees killed by fire or insects.
Idle land grown up with weeds, dry
sedge, and other grasses.

Roadside slash and brush

left

by

clearing.

7.

Heavy windfalls and snags.

Neighboring farmers and communities
should keep in constant watch for fires
and help one another if fire starts.
Keep out hunters and all others during
such dry periods.
Make fire lanes or breaks through and
around the woods, and remove all
timber from roads. Prescribed burning
may be advisable under some conditions, but as prescribed burning is a
technical job and dangerous, it should
not be done without first discussing it
with the forest fire warden.
Every
care must be taken to prevent excessive
damage and escape of the fire to the
lands of others. Talk over fire conditions with cattle grazers and others
vv'ho use the woods and ask them to
help in keeping out fire.

Lop off limbs, pull heavy tops away
from standing trees, or when desirable
burn slash during a damp period under
direction of a local forester.
V^Hien
harvesting trees, cut low stumps to get
more timber and to reduce fire danger.
Remove and use recently killed timber
and treat the tops and brush as in 3.
If the land can be used for crops or
pasture, improve and use it; if it Is
low-grade land, plant to trees. Seedling trees can be purchased from the
State Forestry Department.
Report to local or State highway officials or to the local forest ranger.
Take care that warning fires do not

escape.
Use windfalls if timber has value;
otherwise clean up fallen trees, scatter
brush, and burn during a damp period.
Cut all snags near firebreak or road
as they may fall across the fire lane
or cause sparks which may spread the
fire.

Dead weeds,

and brush bordering farm building and other fire
grass,

hazards around farm.

Waisrte

materials

around town and
border woodlands.

and open fires
dumps that

village

Clean up such fire hazards around the
home, barn and other buildings. Keep
weeds cut, clean up brush and rubbish, and use the grass if possible.
Sedge or brush burning should be done
only during damp periods of low fire
risk and after 5 o'clock in the evening.
Report such conditions to the town or
village officials and to local representatives of the State Forestry Depart-

ment.
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(continued)

sawdust piles, abandoned
buildings, etc., around mill sites.

Trash,

Protective measures:

Waste materials and other trash
around camp and picnic grounds
near forest areas.

(continued)

danger by cleaning up trash, plow fire lines around
the mill site, and keep close watch for

If possible,

If

.ires.

11.

432

reduce

mill

is

fire

operating,

workers of the danger oi"
ing into the woods.
Post fire-prevention and

warn the

firer.

escap-

keep-clean

Visit areas troquently, make fire
and in bad dry spells, close the
areas to visitors.
signs.
lines,

ORGANIZED ¥/OODS OR FOREST-FIRE PROTECTION
The State Department of Forestry maintains efficient forestwhereby they aid woodland owners in fire prevention and suppression.
The protection work is carried on in cooperation v/ith the Forest Service, United States Department of Agriculture,
under provisions of Section 2 of the Clarke-McNary Forestry Act.
At the present time, the forest landowner himself pays 2 cents per
acre (usually with counties as local units, and fire wardens, rangers,
and towermen are employed.) Thousands of farmers participate in
fire organizations

these close-knit organizations as volunteer firefighters for forest
protection at a small cost.
The one objective of such cooperative
mutual aid is to prevent fires, and if they do occur, to stop them as
quickly as possible.
The fire tower is used by the Department of
Forestry in locating outbreaks of fires.

FIGURE 40

—One

of

by the State Forestry
tecting forest fires.

the fire towers used

Department

In

de-
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PROTECTION

Two types of safeguards have already been set forth: (1) the
elimination, so far as possible, of needless fire danger; and (2) individual or home preparedness for extinguishing fires before they
reach serious proportions.
The third type of safeguard is community
fire protection.
To bring out more clearly the relation of the third and final fire
safeguard, community fire protection, to the other two, let it be
assumed that in a certain farm community the suggestions already
given have been adopted and followed in a practical way. In other
words, let it be assumed that in this community all farmers give
reasonable attention to the elimination of fire hazards in the construction and maintenance of their buildings, and exercise reasonable
care in the selection and handling of equipment and material used
in connection with household fires, and in the prevention of fire in
their woodlands also that each farm in this community is supplied
with certain simple fire-fighting equipment which is readily at hand
in designated places and with which a fire can be promptly reached
and extinguished before it has attained seriously destructive pro;

portions.

In such a farm community the average fire loss will be small.
Accidental fires will occur only rarely, and of those that do occur,
a substantial percentage will be extinguished before the loss is serious.
However, it is reasonably certain that even in such a community some
fires will occur, and that occasionally one of these fires will not be
discovered until it is beyond control by means of any ordinary home
fire-protection equipment.
In such cases, an individual needs help
in putting out the fire, or at least in keeping it from spreading to
other buildings, property, or woods.

The need for such organized protection is more pronounced in
the more typical farm community in which fire prevention and home
fire-fighting equipment are given only meager attention.

A rural fire department may not be able in many cases to save
the building in which fire breaks out, particularly if this building
happens to be the barn. But in most cases, it will prevent the fire
from destroying other property on the place and will thereby substantially lessen the loss that otherwise would occur.
FIGHTING

WOODS FIRES

In view of the fact that in spite of

may

all

the precautions farmers

use, some woods fires will occur and every farmer should have
certain fire fighting equipment to extinguish such fires as quickly
as possible.
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EQUIPMENT

The average farmer possesses the necessary equipment to extinguish fires, especially in the early stages of woods fires.
suggested list of equipment with a discussion of each is shown below:

A

1.

2.

Portable pump. A 5-gallon tank strapped to the back, with
a pump operated by hand, is capable of projecting water 25
to 30 feet.

A

Stvatters.
common method of direct attack on surface
fires is to beat them out with swatters.
The best swatter
for the purpose is a broad rubber flap attached to a handle.

The long-employed pine brush or wet burlap ("crocus")
sacks can be used as substitutes.
3.

Rakes. It is often unnecessary to wait for a fire to reach
a firebreak before attacking. It can be stopped by making
a temporary firebreak nearer the fire. This can be done
by raking a strip 4 or 5 feet wide to clear away all combustible matters, such as pine needles and leaves.

The best tool for this purpose is a rake of the saw-tooth,
or mowing-blade type, rather than a rake with slender tines.
This can be made from an old mowing blade.
4.

Hoes. Where there is grass and weeds, the hoe
but progress is slower than where rakes are used.

5.

Shovels.
Shovels are useful in dealing with ground fires to
dig trenches and to smother smoldering fires with dirt.

6.

Mattocks and grub hoes. These are especially needed in digging trenches to control ground fires where the ground is
too hard to shovel.

7.

Axes.
live

is useful,

For removing snags that are likely to burn and spread
embers under the force of the wind, and for cutting out

logs or fallen timber that obstruct the progress of the fire
truck axes and crosscut saws are important.
8.

Bush hook. A bush hook is often useful in clearing out
passage ways and in removing palmettos, gallberry and other
bushes that are capable of burning.

9.

10.

A temporary firebreak to arrest a 'fire can be quickly
plowed in the more open areas of the forest.
Plow.

Drags.

A

strongly constructed drag, slanted to push debris

used effectively on fairly
they are not likely to be
widely adapted because of obstructions they will meet and
the injury they will do to seedlings.
to the side opposite the fire, can be
open, level areas of the forest, but

11.

Barrels and buckets. A constant supply of water is essential.
Preparation should be made to carry water in barrels by
truck from the nearest stream and supply it to portable
pumps by buckets.

FARM FORESTRY
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fires.

MOPPING-UP
Fire in the forest is not completely subdued until completely
eradicated.
Where there is smoke, there is smoldering fire. One of
the most dangerous remnants of a fire is in dead tree snags and
stumps, especially pine snags and stumps which can harbor a smoldering fire for several days only to be fanned into flames and to
scatter burning embers in a wind to start another fire.
This is why
it is recommended that all dead snags be cut down along firebreaks
as a fire control measure.
Fires smolder in the duff or humus accumulated in depressions or holes in the forest floor.
Mopping up these fires is important
when near a firebreak or the edge of a suppressed fire. This can be
done with water or with covering of soil.
The **moppers-up" should patrol the rim of the fire for 12 hours
or more after the fire has been suppressed to see that smoldering fires
start no new flames.

POINTERS IN FIGHTING FIRES
To prevent and control forest fires in a farming community,
keep a careful watch for fire or smoke, get to the fire quickly, and
stop it before it covers much ground.
Neighbors can help each other
by watching for fires in woods not easily seen by the owners. School
children, timber haulers, rural mail carriers, salesmen, and others
using the highways, can be of real service to the community when
they see a fire if they notify the nearest farmer and nearest forest
ranger.
Often times, a fire just getting started can be stopped on
the spot.
Remember that the easiest
cover it quickly and extinguish it while

way

to control fire is to dissmall.

it is still

:
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Other pointers in fighting fires are
1.
Be alert during all dry spells and fire seasons.
Try to locate the fire accurately, and notify the fire warden
2.
in your area by telephone.
If you have no warden call
neighbors for help and go immediately to the fire. If the
fire is on a neighbor's land, notify him immediately and help
him to extinguish it just the same as you would help him
extinguish a fire in his house or barn.
Be prepared by having fire fighting equipment listed above.
3.
A team of mules and a plow may also be helpful in making
fire lanes.
4.

5.

6.

Size up the fire and plan the attack so as to use your help
to best advantage in fighting the fire.
When possible fight the fire at its head (place where it is
burning hardest and fastest).
A. Pinch off the head of a fire or fight it directly if it is
not burning too hard.
Beat out fire or make fire lane along sides and rear.
B.
Take advantage of woods roads, trails, firebreaks, etc.
C.
D.
Watch fire lane, snags, roots, etc., closely, to keep the
fire from breaking over.
E.
Be sure the fire is entirely out before leaving it.
Backfire to bring fire under control.
A.
Use this method only when fire is too large and moving
too rapidly to fight directly.
Carefully plan the backfiring and keep it to the smallest possilale area to avoid
unnesessary damage and to prevent fire from burning
the property of neighbors.
B.
Use roads, firebreaks, and natural barriers from which
to backfire.
Make sure the backfiring lane is free of trash and wide
C.
to keep the backfire from crossing it; proceed
slowly and with caution.
D. Keep a sharp eye on the backfiring lane so that if the
fire crosses the land it can be quickly whipped out.
Patrol the fire lanes until all flames and sparks are out.
Try to determine who or what started the fire.
Estimate the acreage covered by the fire and the damage

enough

7.

8.
9.

10.

done to merchantable timber and young growth.
Report the facts about the fire to your local fire warden.

Leaflet "Pulpwood and Forest Fires," by J. G. Osborne, asSourthern Forest Experiment Station, Reprint from the
"Paper Industry Journal," September, 1937. (2) Handbook "Forest Fire Fighting,"
Division of Forestry, Department of Natural Resources, pp. 4, 5, 9, 10, 11, 12, and 13,
Atlanta, Georgia, October, 1942. (3) United States Department of Agriculture
Bulletin No. 1643, "Fire Safeguard for the Farm," pp. 19, 20, 23, Washington,
D. C, December, 1939. (4) United States Department of Agriculture Bulletin No.
1926, "Preventing Destructive Fires in Southern Woodlands," pp. 1, 2, 3, 9, 10, 11,
(5) 1945 Annual Report, "What the Forest and
12, 13, and 14, Washington, D. C.
Forest Industries Mean to Mississippi," Mississippi State Forest Service, page 8,
Jackson, Mississippi, 1945. (6) "Longleaf Pines," Book by W. G. Wahlenberg,

References:

sociate

(1)

Silviculturist,

published by Charles Lathrop Pack Forestry Foundation, page 146, Washington,
D. C, (in cooperation with the United States Department of Agriculture Forestry
Service) January, 1946.
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PROTECTION OF FOREST FROM CATTLE GRAZING
Grazing Cattle on Longleaf Pine Forests

The opportunities of cattle grazing in rounding out forestry
operations have long attracted owners of southern pineland. Some
land owners graze cattle to consume grass and thus reduce the forest
fire hazard.
Others, especially when open range grazing prevails,
look with favor upon cattle under fence as an aid to more complete
control of their own land, affording better production from trespass
and uncontrolled fires. Still others are interested in making full
use of all the land resources, including a fair financial return from the
grass-cattle combination so as to pay land taxes or other maintenance
costs, particularly on clear-cut land or other areas where there is an
expensive lag in harvesting merchantable timber.
In Mississippi there are evidences at present of increased interest
in livestock grazing; namely, (1) an all-time high in cattle numbers,
(2) better-quality herds, and (3) more adequate care and feed provided.
But forest landowners, whether with or without cattle, face
urgent problems in coordinating cattle grazing with timber production.
Some questions asked are: What are the real values and
limitations of grazing to the forest enterprise? What special provisions are necessary in handling the cattle and in keeping the herd
fully productive?
These and other considerations are gradually becoming clearer as a result of special studies of forest grazing in the
South. The Southern Forest Experiment Station, in cooperation
with the Louisiana Agricultural Experiment Station, recently completed a study,* based on interviews with 118 farmers who graze
The results,
cattle on forest range at some time during the year.
along with information from experiments in other parts of the South,
should be of interest, and should help answer some of the questions
about woods grazing.
Trees of first importance. Questions invariably arise when catgrazing on forest land is mentioned, because trees are the primary
How about possible grazing damage to trees? What is the
crop.
Does prescribed woods burning
actual reduction in fire hazard?
The answers to some of these questions are
fit in, and if so, how?
clear-cut, but most need further study for a satisfactory solution.
Damage to pine seedlings. The Louisiana farmers interviewed
reported that when ranges are moderately stocked, cattle do little
damage to pine seedlings. They may graze some hardwood seedlings,
especially during the spring, when buds are tender and growing.
tle

Grazing reduces forest fire haard. The Louisiana farmers reported that cattle grazing reduces the fire hazard an average of 27
percent.
Estimates in other parts of the South are higher, averaging as high as 60 percent. During the spring of 1944 cattle utilized
over 40 percent of the new green growth of a broomsedge type in one
pasture on the Kisatchie National Forest in Louisiana. Furthermore,
Campbell, Robert S., and Rhodes, Robert R. Forest grazing in relation to
Experiment
Agricultural
Louisiana
Louisiana.
in
production
cattle
beef
Station Bulletin 380, 43 pages, illustrated, June, 1944.
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close grazing encourages the spread of such low-growing plants as
carpet grass, Dallis grass, and lespedeza and brings about a corresponding reduction in the growth of large coarse grasses as broomsedges and wire-grass, which form the highly inflammable rough on
many forest ranges. The invading plants, being better forage, are
closely cropped and, consequently, present a negligible fire hazard
in contrast to the usual lightly grazed or ungrazed rough.
Thus, on
grazed ranges, accidental fires usually do much less damage than on

ungrazed areas.
Burning. Interviews with farmers in North Carolina, Georgia,
and Louisiana, disclosed almost unanimous opinion that indiscriminate fires damage both the trees and the forage. Stockmen who oppose uncontrolled burning feel that it thins the stand of forage, may
lead to serious erosion, and actually removes plant material needed
by cattle.
^

Some foresters in the longleaf pine belt practice carefully prescribed burning to reduce the rough and to remove excess fire hazard.
This fits in very well v/ith grazing management in that type. In a
cooperative study at Tifton, Georgia, the Appalachian Forest Experiment Station found that the forage on burned wiregrass range
made earlier growth, was more nutritious and palatable, yield was
slightly higher, and cattle made better weight gains than on unburned
range.
Very similar results were reported for the well-known
McNeil, Mississippi, study. On the other hand, experiments in the
reed or switch cane forage type in North Carolina indicated that fire
is not desirable as far as grazing is concerned, since it reduces the
grazing capacity and shortens the season.
Prescribed burning is not recommended outside the longleaf
pine type of forest
Many farmers grazing cattle on forest range operate on the
basis of keeping costs to a minimum in the belief that better feeding
may not pay off, at the same time recognizing that improved practices
However, studies in
will increase calf crops and beef production.
the South have indicated definite increases in net operating returns
per farm in proportion to increases in calf crop.
Many farmers graze cattle on forest range throughout the year,
where there is a desirable combination of pine forest for spring and
summer grazing with bottomland hardwood for winter. However,
chemical analysis in nearly every state from North Carolina to Texas
show the native forage to be deficient in certain essential nutrients
during much of the year. Protein, phosphorus, calcium, and other
essential minerals are inadequate to maintain even dry cows, and far
below that needed by cows nursing calves and by growing animals.
(See Georgia Coastal Plain Experiment Station Bulletin 27, 1943.)
Consequently, cattle owners depending on forest range should consider ways in which their herds can be provided better year-long
nutrition.
An improved season of forest grazing is one way to atDepending upon
tain immediate betterment in cattle production.
the individual set-up, seasonally grazed forest range can be complimented by other sources of forage such as improved pastures, farmraised forage and feeds, (including both hay and concentrates),
.
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winter cover crops, and supplemental feeds.
As to supplemental feeding, the common practice is to feed cattle
a concentrate such as cottonseed meal, frequently with hulls, throughout the worst winter months, usually from January to March, inclusive, although the average ration now is a subsistence rather than
an adequate maintenance ration. Based on research already done,
it appears that minerals and concentrated protein feeds as supplements to range should go far to attain better forage utilization reduce
death losses increase the calf crop, the weight, condition, and market
value of calves at selling time; and step up the rate of growth and
development in young animals. Costs would be substantially less
than the increased returns.
The use of forest range should thus be fitted into the season
when it can be grazed most effectively. There are three main types
of operation:
Year-long forest range grazing with supplemental feeding
(1)
as needed during the winter to keep herds alive.
Individuals with this type of operation in Louisiana study
averaged 35 to 40 percent calf crop, calves weighing 250
to 275 pounds at weaning age, and death losses 5 to 10
percent.
There were outstanding exceptions with much
higher production, where adequate supplemental feed was
furnished in winter.
Long-season forest grazing from spring through summer
(2)
and fall, with grazing on farm pastures or cover crops and
necessary supplemental feeding during winter. This type
of operation was more productive as animals usually were
;

;

(3)

in at least fair condition year-long.
Short-season forest range grazing commonly in spring and
early summer, with cattle on other kinds of forage for
the balance of the year, i. e., on farm pastures, field aftermath, cover crops, and adequate supplemental feed in
winter.
This type of operation in the Louisiana study
averaged 70 to 80 percent calf crops, calves weighing 350
pounds or more, and with death losses around 2 percent

or

less.

Grazing on managed forest land. Good forest management
makes more problems for the grazer. Ample palatable grasses will
grow on clear-cut or partially restocked land, but profitable grazing
management under a fully stocked forest is a different matter. This
is due to the gradual lessening in amount and perhaps quality of

Farmers interviewed in the
Louisiana grazing survey estimated an average reduction of 2.5 percent per year in grazing capacity as the canopy of a fully stocked
stand closed over. How^ever, there will always be openings in any
well-managed forest, occurring both naturally and through cuttings.
Also, wide fire lanes, both of which if seeded to improve pasture
grasses, can be maintained to furnish a continuous base on which
to carry the herd.

forage, following shading-out by trees.

Reference:

Leaflet

"Grazing

Forest Experiment Station,

New

Lumberman." December

1944.

15,

Cattle

on

Southern Pine Forests," Southern
Reprinted from "Southern

Orleans, Louisiana.
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and Hardivood Forest

The grazing discussion thus far

is applicable only to the southern or Iqngleaf pine area of Mississippi. Grazing of woodlands in
the loblolly-shortleaf, hardwood and both bottomland and upland
hardwood forest types in the rest of the State is an entirely different

situation.

GRAZING HARDWOODS
Studies made at the Purdue Experiment Station, Lafayette,
Indiana, on effects of grazing in hardwood forests show that the
exclusion of livestock is the first step in the management of farmwoods. Without such protection natural regeneration is impossible
and a gradual transition through successive stages from woodland
to pasture takes place.
This and other studies show that livestock
damage the roots in many cases, also the bodies and branches of
small trees.

Trampling of the soil decreases water absorption, also makes
conditions less favorable for reproduction. Overgrazing is believed
to cause an increase in butt decay.
Studies on browsing of trees by the Forest Service show that
the foliage of a number of the more valuable hardwood species is
particularly palatable to livestock, while less valuable species are less
palatable.
This means that continuous grazing of hardwood timber
encourages the growth of poorer species while the species of young
seedlings of the better species disappear and eventually the forest
is one of poor or less valuable species.
Indiana Agricultural Experiment Station Bulletin No. 431,
Natural Reproduction in Previously Grazed Farmwoods,"
page 2, Lafayette, Indiana, July, 1938. (2) United States Department of Agriculture
Leaflet No. 86, "Protect Hardwood Stands From Grazing," Washington D. C.
Revised 1941.
References:

(1)

"The Development

of

GRAZING LOBLOLLY PINE

A test was started in October, 1938, on the Crossett Experimental
Forest in Arkansas to discover what effect modification of the natural seedbed had upon the germination, initial growth, and survival
of loblolly pine seedlings on cut-over old-field areas. The experiment
consisted of six over story (upper crown cover) conditions and three
(That is,
seedbed treatments on both grazed and ungrazed plots.
36 combinations of factors (6x3x2) were tested.)
Half of the plots were fenced in to prevent grazing. The unfenced areas were subject to free range grazing, which was somewhat heavier on the thinned plots than in the adjoining woods, owing
to a greater abundance of forage in the more open spaces brought
about by the cuttings.
Seedbed or surface conditions tested were (1) cultivated soil,
(2) mineral soil bared by raking away litter, and (3) unaltered soil
covered with pine straw, hardwood leaves, and occasionally a pine
top or other logging debris. The cultivated surface was moderately
rough, no attempt being made to break up clods in the process of
turning under litter and surface soil. This surface was subjected

:
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to considerable washing and settling in subsequent rains, which had
a tendency to cover seeds with soil during the first few weeks after
sowing. Raking exposed from 75 to 95 percent of the surface mineral soil, leaving the remainder occupied by grasses, shrubs, and

other firmly fixed vegetation.
The cover on the check plots consisted of litter varying in depth from 0.1 to 1.0 inch, some logging
debris, and vegetation conditions similar to those on the raked plots.
Immediately after surface treatment, 170 loblolly seed (30 percent germinative capacity) were sown broadcast on each plot.
Seedlings resulted from this sov/ing were counted and marked in April and
May, 1939, and this value was used as the total germination count
In February, 1940, the seedlings were again examined and height
measurements made of all survivors.
The results of this test are summarized as follows:
Little more than half as many loblolly pine seed germi(1)
nated on the grazed plots as on the ungrazed plots, however, some of the damage might have been caused by
predators such as birds and mice. Subsequent mortality
indicates that grazing during the first growing season
following germination was of little consequence.
The influence of over story '/ is not clear, maximum germi(2)
nation having occurred under the most dense and the least
dense lolbolly stands. Stands of intermediate density provided neither effective protection nor the best germinating
conditions.
The mortality during the growing season
would indicate that seedlings under dense overstories found
it more difficult to survive than those in comparatively
-

(3)

(4)
(5)

(6)

open situations.
Loosening mineral soil through cultivation, or exposing the
surface by raking, materially increased the number of
germinating seeds. Cultivation increased seedling survival over that in either a raked or an untreated seedbed.
At the end of the first growing season the number of loblolly seedlings in the cultivated beds was definitely greater
than that in the raked seedbeds, and the latter in turn
was greater than the number on undistributed surfaces.
Cultivation under overstories of either dense or very open
stands gave the most seedlings during the first year.
The variable factors studied had no manifest effect on
height growth in the first growing season.

The results of this study indicate that in managing a forest
of loblolly pine during a period of regeneration, reproduce
tion can be increased by
A. Partially exposing the mineral soil before seedfall by
cultivation or raking, or possibly by logging, or perhaps in rare cases by burning.
B.
Not permitting grazing during the winter and spring
following a seedfall.

1/
Portion of trees in a forest forming the upper crown.
Reference: Leaflet "Loblolly Pine Establishment as Affected by Grazing, Overstory, and Seedbed Preparation," Vol. 39, No. 5, United States Forest Service.
Reprint from Journal of Forestry, May, 1941.
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DAMAGE FROM GRAZING HOGS IN THE LONGLEAF PINE AREA V
The damage inflicted upon longleaf pine regeneration by hogs on
woods range is very great. Hogs root up the seedlings and often
return to the spot annually to consume those missed earlier until
in perhaps 3 to 5 years after seed germination, there are few or
none left. Such damage often exceeds that of fires in certain areas.

Hogs are attracted to the main taproot. Lateral roots of seedlings are rarely touched.
However, large laterals of saplings are
more attractive to hogs than small roots. Occasionally, hogs dig
trenches reaching 35 feet to get to the roots. The inner bark is
especially attractive, more in the spring when other food such as oak
mast is scarce or when high waters have driven the animals from
hardwood bottoms and swamps and since the surface soil in the piney
woods is soft, it is easy for seedlings to be readily uprooted.
;

Hog damage is usually concentrated near rural settlements and
on the less w^ell-drained longleaf soils. In such areas, hogs have been
observed to kill 8,320 two-year-old longleaf pine seedlings per acre
This rate was doubled
at rates estimated at from 200 to 400 per day.
or tripled over short periods where the stand was readily accessible
and rooting easy. Thus, one hog might destroy an acre of planted
pines in one day.
In another case, hogs were observed to kill about
60 percent of a well-stocked stand of longleaf pine in the grass stage
over a period of several months. In this instance 10 percent of the
surviving seedlings were damaged.

An open-range survey on the DeSoto National Forest in Mississippi revealed that hogs attacked nearly one-third of the longleaf pine
saplings 2 to 8 inches in diameter but did relatively little damage.
Greater harm was done to saplings 5 to 15 feet high. Most seriously
injured were the seedlings between 2 and 48 inches high; among
these, from 9 to 44 percent were attacked in different districts.
Consumption of seeds by hogs is usually far less serious than
injury to seedlings. However, hogs sometimes devour longleaf pine
seeds almost as soon as they fall, leaving only a few to germinate. A
study2/ of such damage in unprepared seed spots in southern Mississippi disclosed that in 10 nights 1 old sow with 6 pigs removed
Of those taken, 61 percent were
3,454 seeds out of 12,000 available.
from the burned and 39 percent from the unburned portion of the
area.
"Longleaf Pine" by W. G. Wahlanberg, published by Charles Lathrop Pack
1/
Forestry Foundation, pp. 178-179, in cooperation with the United States Department
of Agriculture, Forest Service, January, 1946.

Watkins, Allan G. "Destruction of longleaf pine seeds by mammals at the
2/
Harrison Experiment Forest, Mississippi, 1935." U, S. Forest Service, Southern
Forest Experiment Station. (Unpublished).
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DAMAGE TO LONGLEAF

PINE BY GRAZING OF SHEEP AND GOATS^/
Sheep and goats, unlike hogs, do not usually damage longleaf
seedlings until the pointed bud is formed.
These animals browse
and nip buds from the terminal shoot of larger seedlings. Above
3 or 4 feet the buds are again relatively safe, but occasionally, a sheep
or goat may bend down saplings to get at their buds.
The smaller

seedlings in the grass stage are likewise relatively safe, the damage
from trampling being negligible except in long-established bedding
sites.
Indirect harm to the pines, however, results from compaction
of the soil.
Sheep may attack longleaf pines at any season of the year if the
buds are 0.4 inches or more in length. About three-fourths of the
buds are removed from October to April. Little reduction in height
results from removal of a single terminal bud from a thrifty pine,
because during active growth it is promptly replaced by an adventious bud, which is a bud that appears where it normally would not
be found.
Both natural and substitute terminal buds, however, may
be broken off repeatedly on areas heavily stocked with sheep^/.
Many of the broken buds may not be succeeded by dual leaders, and
crooks in stems grown from side buds are slight. Hence, in time,
early stem deformity will be completely obliterated.
Sheep damage to longleaf pine has been studied on the Leaf
River district of the DeSoto National Forest, Mississippi. One sheep
to each 12 acres was admitted to a range of 1,300 acres of regeneraWithin the tract the sheep had
tion, with all other stock excluded.
access to seedlings 2 to 48 inches tall but were excluded from seedIn 2 years, 83 percent of the
lings on small, fenced sample plots.
unprotected seedlings were injured by removal of terminal buds.
Mortality from disease and grazing amounted to 2.3 percent in the
ungrazed sample plots, and 4.6 percent in the area grazed by sheep.
Seedlings up to 40 inches high were most affected, the damage being
The loss in height
greatest in the smaller or medium-size classes.
growth in 2 years averaged about 20 percent; for trees from 10 to 24
These tests showed that sheep should
inches tall, it was 40 percent.
be excluded from longleaf regeneration areas until the land is
reasonably well stocked with seedlings 40 inches or more in height.
A more extensive survey of grazing damage covering 23,640
acres of longleaf pine open range on the Leaf River district showed
Of 3,485 longleaf seedlings examined, the
the following results:
proportion multilated by sheep ranged from 4 percent on one grazing
An average of
unit to 92 percent on another, averaging 56 percent.
47 acres of range was available to each animal. Of the 705 saplings
5 to 15 feet high on sample areas, 28 percent bore substantial marks
Among 445 dead seedlings (2 to 28 inches
of earlier injury by sheep.
high), fire and sheep together destroyed 58 percent, hogs 31 percent,
rust canker 6 percent, brown spot 4 percent, and mechanical agents
1 percent.
1/
Taken from "Longleaf Pine" by W. G. Wahlenberg, published by Charles
Lathrop Pack Forestry Foundation, Washington, D. C, pp. 179-180, in cooperation
with the Forest Service, TJ. S. Department of Agriculture, January, 1946.
2/
Gerhart, George A. Initial report on livestock damage to pine reproduction
on the open range of the DeSoto National Forest. 1941 U. S. Forest Service, Region
8,

Atlanta, Georgia.

(Unpublished).
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AND DISEASES

Insects and diseases do some damage in Mississippi forests each
year, however, it has not proven practical to apply control measures
in very many cases.
On the other hand, preventative measures should
be practiced. Therefore, the discussion below is directed mainly in
that direction.

INSECTS

V

A

Controlling the most important forest insects.
number of
species of insects attack forest trees.
Some of these attack the leaves,
but the most destructive insects feed on the cambium layer and rear
their young between the bark and the wood.
Most of them normally
attack dying forest trees and recently felled timber. When present
in unusually large numbers a few of these species may infest and kill
healthy trees or those only slightly injured from other causes.
The only pine-feeding species that can be controlled without
felling infested trees is the black turpentine beetle.
These beetles
attack pine trees near the ground, each pair making a short burrow
lengthwise of the trunk under the bark. Eggs are placed in this
burrow and, after hatching, the young, feeding on the cambium layer,
enlarge this burrow into a cavity, sometimes extending over several
square feet. Th^ presence of the insects under the bark is indicated
by pitch tubes extending outward from openings in the bark. There
may be one pitch tube for each colony of insects. These insects can
be removed by cutting the bark around the edges of the cavity with a

Spraying the wound with kerosene will kill any that might
be mature enough to survive outside the cavity. The black turpentine
beetle seldom if ever kills trees but causes cat faces on them and
affords means of entrance of more destructive species.
Two beetles belonging to the genus Ips 2/ and the southern pine
sawyer normally feed under the bark of dying pine trees and recently
felled timber.
Where pine sawlogs are left too long in the forest or
the slash is not properly disposed of, a large number of beetles may
be produced that will attack and kill healthy trees and those only
The Ips beetles attack the trunk,
slightly injured from other causes.
They make pitch
usually above 10 feet high, and the larger limbs.
tubes at the entrance of their burrows in large limbs. They also
make pitch tubes at the entrance of their burrows in living trees.
The burrows of this species also extend lengthwise of the trunk.
Eggs are placed in niches in the side of these burrows and when
hatched make burrows at right angles to the burrow made by adults.
A number of broods may infest a tree and completely girdle and
chisel.

kill it.

The southern pine sawyer also feeds between the bark and the
wood and under some conditions may attack living trees and kill them
by destroying all the cambium layer beneath the bark.
The hardwoods are also subject to attack by a number of species
The two most destructive
of bark-beetles under certain conditions.
species are the shot-hole borer,

which also attacks fruit

By Dr. Clay Lyle, State Entomologist, and Mr.
1/
State Plant Board, State College, Mississippi.
2/ Ips callifraphus and I. grandicoUis.

J.

trees,

and

M. Langston, Entomologist,
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the hickory bark beetle. The shot-hole borers are usually found in
rather large numbers but seldom kill trees unless they have been
injured previously from other causes. They usually breed in drying
branches or recently cut trees, and if dead wood is not kept out of
forests these beetles may be produced in numbers large enough to
attack living trees and kill those that are weakest. The hickory bark
beetle feeds under the bark of dying hickory trees and is capable of
attacking and killing healthy trees when large numbers of adults
are present.
.

The only control measures known for insects that feed between
the bark and the wood of trees is to fell infested trees and utilize the
usable parts, or remove the bark from them and the stumps, and
burn the bark and the slash. Pine logs can be floated in water until
they are used, while hickory and possibly other hardwoods can be
submerged in water.
Controlling insects in forests after trees become infested may
require the sacrifice of valuable timber. If the insects are not controlled, the loss is still greater.
The least expensive control measures
are those applied to prevent insect damage. The best control can
be obtained by practices that will reduce to a minimum the numbers
of insects produced.
For this purpose all timber that is cut during
the summer should be used or treated within a month to prevent insect breeding, and that cut during the winter should be disposed of
by March 15. All unusable parts should be burned, including the
bark of the stump. Logs that will float can be placed in deep water
and those that do not can be submerged in shallow water until they
are used. If logs are to be left in the forest for some time the bark
should be removed.
logs may be subject to attack by another class of insects
ambrosia beetles, which cause pin holes in lumber. Branches
with bark on them should be used for fuel during the winter provided
it is all used by March 15 or placed where any beetles that emerge
will not be able to infest other timber.

The

called

The sometimes recommended practice of cutting trees in small
numbers at different times of the year and leaving the tops on the
ground so that each new brood of insects that emerges will find worthless material ready for attack may prevent serious damage in some
cases.
However, the hazard is there as long as any material capable
The practice of cutting all
of being infested is left on the ground.
the usable timber on a piece of woodland in the summer and leaving
the tops on the ground, often results in nearby timber being seriously injured by beetles.
There are a few insects that feed on the leaves of forest trees and
sometimes defoliate them. The young of a species of sawfly sometimes attacks pine trees and in some cases may defoliate numbers of
trees.
The forest tent caterpillar has attracted much attention in
southeast Mississippi during recent years by its defoliation of sweet
gums and some other trees over many thousands of acres. Defoliated trees may not be killed but they are injured and may be made more
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susceptible to attacks by bark beetles.
Where forest trees used for
ornamental purposes become infested they may be dusted or sprayed
with poisons.

The pine tip moth is also occasionally injurious to pine trees
but under forest conditions it is hardly practical to attempt control.
Specimens of any insects attacking forest trees should be sent
Entomologist at State College for identification and recommendations for control.

to the

DISEASES

V

Tree diseases take a heavy toll each year from forests and farm
Woodlands. Much of this loss is preventable if attention is given to
timber defects and the factors which lead to them. Some diseases
kill trees outright, but the major loss results from those that cause
standing timber to rot or otherwise become defective. Trees that
are rotting faster than they put on new wood will never produce a
product of value; hence they should be removed from the woodland.
;

Trees are susceptible to disease from the seedling stage to maturity and the grower should be constantly on the alert for "sick"
trees so that they may be removed or treated.
When a "sick" tree
is found, it is a good practice to send a specimen of the tree to the
Forestry Department at the State Experiment Station, State College, Mississippi.
In operating a woodland, it is a good practice to cut out defective
trees and salvage any salable portion during the regular logging
operation.
Sometimes a defective tree may be considered as "not
worth cutting," so it is left standing. Such trees take up room and
furnish inoculum which may infect the adjacent healthy trees. Logs
should be removed as quickly as possible after they are cut. If cut
logs are left lying on the woodlot for any appreciable time, wood rots
and wood stains develop which reduce the value of the logs. In addition to the loss from wood rots and stains, there is also considerable
danger of loss from fire. With careful logging practices and fire
controls, a woodlot should increase in value each year.

According to Dr. Paul V. Siggers, Bureau of Plant Industry,
Saucier, Mississippi, there is only one forest tree disease of economic
importance in Mississippi in which the control is simple and
economical to the extent that it might be used by farmers. Dr.
"This disease is the brown spot needle blight, of
Siggers says:
economic importance in parts of 12 or 13 counties grouped in the
southeastern corner of Mississippi, i. e., in areas where longleaf pine
This disease occurs on the foliage of many
is the major forest type.
southern pines but does not, in nature, affect the growth of any
species of pine, except longleaf and on this host it is serious only in
the seedling stage."
1/
The section of "Diseases" was written from articles and letters by Dr.
J. T. Presley, Plant Pathologist, State Plant Board, State College, Mississippi, and
Dr. Paul V. Siggers, Associate Pathologist, Bureau of Plant Industry, Saucier,
Mississippi.
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''Prescribed burning," which is where fire is used only for certain
recognized purposes and on lands where these uses are valid, will
When a ground fire passes
control the brown spot needle blight.
through a stand of infected longleaf seedlings in winter the mass of
The reduction in amount of the
diseased needles is destroyed.
disease permits seedlings to retain their needles for the second growing season, thus furnishing the stimulus for vigorous growth in

height."

Prescribed burning involves the technique of handling fire.
Therefore, for farmers attempting to use this control measure, it
might be well to contact their area Forest Ranger and arrange for
assistance in the application of this measure.

